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To the moſt Auguſt and moſt Serene 


MAJESTY 
CHARLES IL 


King of Great-Britain, France, andi::reland, 
Defender of the Faith, &*c. 


Mot Gracious Sovereign , 
EQ Hour Majeſties Royal Grandfather 


YEA King James, the Peace-maker, was 
\(F-] by b& W iſeft of His Ape juſtly 
9 Wl reputed worthy to be -entitaled 

FE-op Sk Great Britain's Solomon, for His 
Wiſdom, Learning, and Proſperous Govern- 
ment. 

Your Pious and Judicious Father King 
Charles the Firſt His eſteem of the more Inge- 
nious and Politer Arts, Sculpture, PiFnre, and 
whatever elſe was Antient or Excellent, drew 
hicher into His own Galleries and Cabinets; 
and other Noble Palaces of this happy IWfland, 
the beſt Monuments of Old Greece, and: of 
Modern Rome : And His own Incomparable 
Writings will demonſtrate to ſucceeding Ages, 
how richly he was furniſhed with the beſt kinds 
of Knowledge, and with the traly Celeſtial 
and Divine Arts, which appeared in -« whole 
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Courſe of his Life, but moſt of all in his laſt Sut- 
ferings. 

And now Your Majeſty hath not only an 
Heredirafy Claim to your Anceſtors Virtues 
and Bleſſings, being by God's miraculous Provi- 
dence and Protection reſtored , and redeemed 
from Your Fathers Calamities ; but herein You 
have infinitely excelled them all, and that in the 
main,in that you are the firſt Founder of a R oy- 
all Inſtitution for the Advancement and Propa- 
oation of all Noble Arts and Beneficial inventi- 
ons: So that alb the Kings in the Chriſtian W orld 
do emulate Y our Great Example, and do value 
themſelves in nothing more, than that ſome of 
their wileſt Subjets do follow and adore the 
Footſteps: of Your Royal Society. And by this, 
that Everlaſting Renown is already ſpread over 
the face of the whole Earth ; it hath ſurrounded 
the Globe by Sea and Land; and we who are 
Borderers on the Shores, and all they who inha- 
bit on the deep Seas, are witneſſes of the perpe- 
tual Ecchoes of your Fame, with this Averment, 
That the better Spirits in all the Univertfities of 
Chriſtendom are allured by Y our Majeſties Luſtre 
to Embrace and rejoyce in this brighter Light, 
which can never henceforth be extinguiſhed. 
And this conſtrains as well all Your Loyal and 
True-hearted Subjects , as all Intelligent and 
Friendly Foreiners, to offer their Applaules, 
Veneration, and Admiration. 

/ But it is far above'the reach of my abilities 
to make juſt report of theſe great Deſigns, and 
| b of 
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of all Your Majeſties more than Heroical Ac. 
compliſhments. And yet I have a more Obli- 
oing and Perſonal Corman: For as the 
Amplitude and Proſperouſneſs of Your Ma- 
jeſties Dominions are chiefly maintained by 
Your Majeſties Countenance upon the Mathe- 
matical Arts, and eſpecially of Navigation ; fo 
Your Majeſty doth apparently excel all the 
Kings thar ever were, in this noble kind of 
Knowledge of the Naval Arts and Sciences. And 
for theſe,and many other good Reaſons, I hold 
it my bounden duty to lay thele Eſſays of my 
beſt Endeavours at Y our Royal Feet ; and with 
the proteſtation of a tryed and ruſty Sea-man, 
to avouch, That not only my beſt skill in Arts, 
but my Heart and Lifc allo, are entirely devo- 
ted for Y our Majeſties ſervice: and all my fellow 
Sea-men, and all true-hearted Engliſh-men , do 
joyn in this one Voice, God ſave King Charles 


- Second. 


Moſt Gracious Sovereipn, 
Tour Majeities moſt Dutiful 


and moſt Obedient SubjeF, 
SAMUEL STURMY. 
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To the Honourable SoclitrTY of 


MERCHANT-ADVENTURERS 


\ 
Of the Cir y of 


BRISTORLYE 


TO FE 


MasTteR Warnpens and ASSISTANTS 


OF:THE SAID 


SOCEHESTE TS 7 


To my Honoured Friends 


Sir Robert Cann and Sir Robert Veomans, Knights and Baronets, 
Sir Humfry Hook, Sir Henry Creſwick, Sir Fohn Knight, and 
Sir Thomas Langton ,Knights, John Willoughby and Jobn Knight 


Eiquires. 


Honourable Gentlemen, 


Ex Ut of the great Reſpett 1 bear to you all of this 
DEA V3 Society, in ; regard from my Youth T have lived 

Gs MW among Jou, and am a Burgeſs of your City, and 
have been Commanded, and a Commander, and 
have ſailed to ſeveral Parts of the World out of 
FGDGY this Port, I cannot commit theſe Produttions 
of my Pen to the wide Ocean of flutuating Opinions, without the aſſu- 
rance of the Protettion of ſome Honourable Patronage, as your ſelves ; 
withort the which F might haply appear misſnapen, aud monſt! "045 as to 
the eye of the World, and uneaſily eſcape ſubmerſion ; ſmce that, as the 
Year conſiiting of more foul than fair Days, ſo the World in truth 
affords more bitter Blaſts and virulent Cenſures of Detrattion, than 
cazaid, ſerene unprepudiced fudzment. T herefore I muſt repair to you, 
as to Seth's Pillar which im deſpigh xt of whole Torrents of Oppoſers, and 
Cataratts of Zoilus hi: furious Offſpring, will (media 1nter pra- 
lia ) ſecure theſe my poor Labours , and} perpetuate them as mdelible 
as 
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as the Stars, or your deſerved Honours , who of your Function are the 
Pillars of a Cont! y, ſupporting all manner of 1rade and Commerce im 
the World, and like the mduſtrious Bee bringmg Honey to every ones 
Hive, m adventur ing your Eſtates to ſever ral Parts of the World , for 
the evod of many thouſands, which live and depend upon your Pr oſperi ity. 
I could , with many others , deſire, That this City and Society had m 
all reſpefts the ſame "aſks and Cuſtoms m all Maritime Affairs, as 
the Honourable City of Londen: then would much Loſs, Charge, 
andDamage be prevented,that many times befals your Ships and Goods: 
a competent Company of Sea-men , for half Pay, would attend on boar 4 
at the Ships going out , and coming home, until diſcharged ; and that 
Pay would relieve themſelves , their Wives, and Children, and fit 
them for the/oyaze,and be great  ſatisfa#tionto hem for their attend. ance 
on your Service : for by the Rules of Charity, "The Labourer is 
worthy of his Hire ; and none deſerve it more than Sea-men. Then 
would your Sea-mens Courage be fo) tified, Honeſty incouraged, and 
aeſerving Men rewarded, and the Reformers of an ul Cuſtom be had in 
ever laſting memory, for the Good they did m their Generation. [1 
humbly beg par don for this Digr eſfi on, and humbly deſire that you 
would take it into conſideration. For my part 1eyer did, and {hall to 
the utmoſt of my poor abilities endeavour to honour this City, and will 
adventure my Life to ſerve this Society m any parts of the World. 
Accept ther efore this Off-ſpring of { ome ſpare bours, improved more 
with an intent for the Publick Good, than for any Private Benefit. 

T ſhall conclude this my humble Addr Y with a Temporal and Spi- 
ritual wiſh, viz. That the Encreaſe of your Treaſures may anſwer 
your Hazards and Deſi es, and that your Vertues and Graces may 
exceed your Treaſures in this Life ; and in that to come, may your 
Glories as far tr anſcend both, as Heaven doth Earth : FAY" for this 
you have not only the earneſt Wi iſhes, but the cordial Prayers of 


Your Honours moſt humble Servitor 
4 Briſtol, Nov. 10. to be Commanded, 


I667. 


SAMUEL STURMY. 


- afturws, ſaith Terence, that mo 
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Courteous Reader. 


&- Athematical Studies have for theſe many Years been 
much neglected , if not contemned , yet have there been 
ſo many rare Inventions found, even by Men of our 
* own Nation , that nothing now ſeems almoſt poſſible 
to be added more. As in other Studies, fo we may lay in 
theſe, Ni diFum quod non dittum prims: We at the leaſt muſt needs 
acknowledge, That in this we have preſented thee with nothing new, 
nothing that is our own. Ex 7ntegra Graca, integram Comedian hodte ſun Qui _ 
fl excellent Comedian, in his Hearton- lique 
timorumenon. Tranſlation was Iis Apology ; Tranſcription, Collection , =_ F 
and Compoſition, ours. This only we have endeavoured, That the ,, bs 
firſt Principles and Foundations of thoſe Studies ( which were not to haut ou 
be known until now, but by being- acquainted with many Books ) 2? >*& 
ight in a due method, and a perſpicuous manner, be as it were at hs þwilds 
once preſented to thy view. A ro + 
The Matter , being Mathematical and Practical Arts of 'my' own paſs 4y, 
practice, I can thebetter avouch the eaſe and truth of thein to all _ make 
tngenious Practitioners, and unto ſuch as have as yet learned-nothing'\,,, _ as 
but Arithmetick. | G | [S777 high, 
To that purpoſe, wehave at firſt laid down ſuch Propoſitions , as all 
young Seamen are or ſhould be perfect in, concerning the Compaſand 
the Moon's Motion, Inſtrumentally and Arithmetically ; and by it, in 
the ſame manner, how to know the Rules of the Ebbing and Flowing 
of the Sea, with the Rules of time of Flood and High-water in'any 
Port in the World; with a Diſcourſe of the Praftick Part of Navr- 
zation, in'working of 'a Ship in all Cafes and Conditions of Weather 
at Sea, to'the beſt of my [Experience © LIENS 
And the ABC of Geometry , its Definitions and Geometrical Pro- 
blems; 'our of Eaclid and others , as mitt be known to ſuch as would 
know the Nature and Men{uration of Tr/axz/es. Next, We have pro- 
ceeded to the Deſcriptions of all the moſt uſeful Inſtruments: for 
Arrifts and Navigators; as the Scale of Scales, 'which is a Mathemari- 
cal Ruler, that reſolves all Mathematical Rules whatſoever: And we 
our felves have fitted Tables and Diagrams in' that manner, as we 
preſume has not been done in that plainneſs, and fo eafie to be-un- 
der{tood ;:'by any Man before. There is the Diagrams and Tables to- 
gether; both Natural and Artificial; /and the Scale, and its Making 
and Us follows. Secondly , The: Making and*Uſe' of the 'Traverſe- 
Scale of <Artificial Points and Quarters; The Making of the Quadrant 
and 7ndex , and their ready Uſe in '_Ltronomy and Navigation; ''and 
the Protraffor; The Projettion- and/Ule of the NoFurnal, and new 
Tables of the North' Star's Declination. And on'the: back-fide' are 
32 of the moſt uſeful Szars in the Heayen for Navigators, and its Uſe . 
2 Wit 


ce 
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with Tables of the Longitude and Latitude , Right _— and Declina- 
tion ; The Deſcription and Ule of the Foreſtaff , Davis his Qnadrart ; as 
alſo a new Quadrant and Quaarat, that I uſe my ſelf at Land and Sea 
A Conſtant Xalendar, joyned with the Tables of the Suns Declixation, for 
32 years to-come. And: Thirdly, The Nature and Quality of Tr:ag/es. 
And, Fourthly, Of Satling by the P/azx Sea-Chart, and the Uncertainty 
thereof; and of Navigation by Mercator, or Mr. Wright's Projection , 
and by the neareſt way of Sailing by the Globe, or Arch of a Great Circle ; 
with the making of the True Sea-Chart, Geometrically, Arithmetically, 
and Inſtrumentally, as the true way of keeping a Sea-Journal at Sea, 
very ealie at once by Plain, Mercator, or Great Circle Sailing ; with new 
Tables of Longitude and Latitude round the World , from the Meredian 
of the Lizard, terminating at 180. deg. Eaſt and weſt of that Meridzan. 

The Fifth Book, The Art of S#rveying of Land by the Sea Azimuth or 
Amplitude Compaſs, very ealie and uſeful for Sea-men: The Art of Gau- 
ging of all ſorts of Feſſe!s, and Meaſuring of Timber, Stone, and Glaſs, 
and Ships, Geometrically, Inſtrumental Y and Arithmetically ; and a 
moſt excellent Gunners Scale , with the eatieſt way of Gunpery that hath 
been writ by any : For what Nathaniel Nye hath done by Arithmetick, 
by the Square and Cube, and their Reots, which is the hardelt ſort of Arith- 
metick , by Multiplication and Diviſion , T have done by the Logarithm 
Tables , by Additiow and Subſtratiion , and likewiſe Geometrically and 
Inſtrumentally. The Scale ſhews at once, in a moment, the ready Dimen- 
ſions of twenty ſorts of molt uſeful Ordnance, from a Zaſe to 4 Cannon- 
Royal, their length, and weight of the Gun, Powder, and Shot, and Ta- 
bles of weight of Shot of Lead, Iron, and Stone, with a Table of Right 
Raxges and Point Blanks; with a Plain Scale and Dialling Scale, Quadrant, 
and 2xaarat, for taking of Heights and Diſtances, with a Line of 1zches 
and Numbers , for the ready working all other Proportions of Solids, or 
otherwile; being a moſt uſeful Inſtrument for all Land and Sea Gunners : 
But moſt eſpecially I do adviſe all Sea Gunners to carry one of thoſe moſt 
uſeful Inſtruments in his Pocket, and by our Dire@ions learn the Uſe 
3 rp of them. I am aſhamed to hear how ſenſle{ly many Sea Gunners 
will talk of the Art, and know little or aothing therein , but only how 
to (punge, lade, and fire a Gun at Random, without any Rules of finding 
the Diſpart, thickneſs of the Metal in all places, and proportion any 
Charge of Powder thereto, and other Rules which ſhould be known. 
Herein how many of them are defe&tive? And to ſupply that defect, I 
have taken this pains in the Art, to the end to help it ſuch as arc inge- 
nious and willing to learn: As alſo, all manner of Artificial Fire-works 
and Rockets, with their Figures and Fiery Arrows, Granadoes, and 
PRO. .. 

The Sixth Book is the Art of Aftrozomy, containing the Definition of 
the Circles of the Sphere , with the manner how to reſolve all the moſt 
neceflary Propoſitions thereto belonging , by a Line of Chords and Sines, 
_ andChorads and Targents, and half Tangents, Geometrically and by Cal- 
_ eulation, by the Zogarithm Tables of Artificial Sines and Tangents : 
And all uſetul Aſtronomical Propoſitions appertaining to the Firf 
Motion; and Tables for finding always the Suns true place; being all 
of extraordinary uſe, and made plain to the mcancſt Capacity. 

____ Seventhly;, 
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- Seventhly, The Seventh Book is'the Art of Di/a/lizg by the Gnomonical 
Scale, with the D/aoram and making of the ſaid Scales, with Tables allo 
in the Second Book deſcribed; with the Fundamental Diagram of all Scales 
; on the Ruler, as alſo by Calculation, ſhewing the making of all ſorts of 
Dials, both within doors and without, upon any Wall,Cieling, or Floor, 
be they never lo irregular, whereſoever the direct or reflected Beams; of 
the Sun may come, for any Latitude ; and how to find the true Hour of 
the Night by the 2400» and Stars; and how to Colour, Gild, and Paint 
Dzals ; and how to faſten the Gnomor in Stone or Wood. We haveijn- 
ſiſted the more upon it , and by our Explanation have endeavoured to 
make it plain and eafie, it being all. our own Practical Arts, fo that 
nothing may be wanting, which either former Ages or our own ( by 
God's Bleſfing and their Induſtry) have afforded to us. ' We haye tothe 
Artificial Canon added out of Mr. Wing's Harmonicon Celeſte, pag. 263. the 
Rules to be taken and obſerved in ule of Mr. Gunter's Canon of Artificial 
Sines and Taxgents, and Mr. Brigs his Canon of Logarithnm Numbers , as 
1n that Form, and 1n this Work , we have made ule of his Directions 
in the Aſtronomical Calculation, and; the Demonſtration by our own 
Rules, and of Mr. Norwooa's Advice in Navigation, and by Demon- 
ſtration our own ( the way of our ulual practice at Sea in keeping our 
Journal ) and for the Longitude and Latitude of Places, we have had the 
beſt Experience we could procure from the ableſt Pilots and Maſters 
that have been 1n the ſeveral Places of the World, and likewile of our 
own Obſervation of ſeveral Places in the weſt-1zdzes , and other Parts 
of the World; together. comparing of them with ſeyeral Tales ; for- 
merly made and lately corrected, and fitted for a Meridian of our own 
Countrey, aad the principal 3 of 'this;Land, for thy eaſe; the Lizard 
being the farewel Cape to moſt Ships that ſail out of the Brityſh Seas, 
any way to the South or weſt, and likewile the firſt Land madeiat-their 
return home, and therefore it muſt needs be very uſeful for all Northern 
_ Southern Navigators in their Voyages, with great eaſe and exat- 
neſs. 

It's nothing new, nor does it come by chance, 

That Art is envy'd ſtill by Ignoragce. 


For the Art of Ganging, I have conferred with Mr. Philip Stiapred, 
Mathematician and Gauger in Briffo/ ; and all the Rules that have been 
laid down in the following Treatiſe, are moſt exa&t and eafie to' the 
meaneſt Capacity of ſuch as are skilful in _rithmetick ; but with a 
great deal of Labour,Study,Care, and Charge, in the Trial and Practice 
of them by our ſelf: which may be conſidered by the Ingenuous Pra- 
Ctitioners, though much more abuſed by ignorant Adomw and his Mares, 
who make it their buſineſs to ſcoff, deride, affront, and abuſe all ſuch 
as are Ingenious, and pretend to have any thing more than themſelves; 
and you ſhall know them by their railing Diſcourſe of any Ingenious 
Work or Artiſt. For ſuch Loiterers there is a pair of Stocks fitted in 
Hell by the Devil, where far their malice, abuſes, curſed railings, and 
villainous revilings of thoſe that Study the Honour of theirCouatrey to 
Poſterity, the harmleſs ſtudy of Virtue, and praiſe-worthy commen- 
dation of all good honeſt-minded men, I ſay, tich 2omuſſes will have 
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their Heads in ſuch Stocks, and their Tails laſh'd by the Devils for 
ever, for their malice and envy, if they give it not over, and repent 
of it in time. But for all honeſt-minded men that love Arts and 
Sciences, Theorical and Practical , God doth give them His Spirit ro 
guide them 1n all Lawful Arts, to the knowledge thereof, according 
to their deſire of Him. 

Others that have either ſpent more time , or made a farther progrels 
in theſe raviſhing Studies, might (if they would have taken the pains) 
have haply preſented thee with more in a leſs room , but the moſt of 
this was at the firſt colleed for our private uſe, and direction of our 
three Brothers and Son, but now publiſhed for the' good of others, 
Nevertheleſs, I am not ignorant, how that never any man living , in 
his — could pleaſe the phanſie of all men, neither do I expect to 
be the firſt. To pleaſe the envious, I cannot, for they are reſolute: 
To content the ſcornful, I will not attempt it: To flatter the haughty, 
were much folly : To diſſwade the capricious, were needleſs; and to 
perſwade the courteous, were unneceſſary, Let every one do as his 
Genius doth beſt diſpoſe him , take where he pleaſeth, read what he 
liketh, and leave what he liketh not. For my own part, I have 
with much diligence and induſtry waded through many znigmatical 
Difficulties, and have removed and drawn back the Curtain of 
Darkneſs from off our Exgliſh Horizox , in our Mathematical and Pra- 
tical Arts following. | | 

Laſtly, I deſire the Judicious Reader, if he chance to meet with any 
Errata ( as ſome on in a Work of this Nature) that he would 
courteouſly amend them, and not with cavillation ungratefully requite 
my painful Labours. Haply, if this find acceptance, it may encourage 
me to publiſh ſome other thing , which perhaps may give thee much 
ſatisfaCtion, and be commodious to my Countrey-men of Znygland, Yale, 


Yours , and Urania's Servant, 


St. Georges Pill, 
10 Novemb. 
1667. 


SAMUEL STURMY. 


To 


< wa 4 


To his Ingenious and Induftrious' Friend, 
Capt. S A MUEL STURMLY, 
A double Acrofſtick. 


S —wch Noble Captains Honour well deſerve, 

As to their atmoſt; King and Countrey ſerve ; 

M—aking their skill and Prattice freely known 

U—2to all others who will Learning own. | 
E—aſt, Weſt, North, South, thy Compaſi will them guide, 
L=—eft they ſhould wander with-each Wind and Tide, 


S —tir up thy Noble Genius , and go on; 

T—hy Book ſhall live, when thou art dead and gon, 

U—wto thy Glory: and proud Braggards will 

R —epize, they could not like thee ſhew their Skill. 

M—omus may carp, but from all honeſt Hearts 

Y —owl Thanks have for your Macazinag 0s Arts, 


« S—one men , when they ths Macazrna ſhall fÞy, 
And note the Author, preſently will ory, 
M—any ſuch Captains will undo the Trade : 
UL-a/ock theſe Secrets, all are Captains made. 
E ty thus, Devil-like, would keep men blind, 
L —et Noble Sons of Art be free and kind, 


S —o well ſlor'd, Captain, is thh MaGauins, 
T —hat *twill invite all forts: This Buſh of mine 
Ul —r-to thy Wine is needleff. AU. men ſhall 

R —eap Profit by thy Labour : and if all 

Mm—erx thus would add their Talents unts thine, 

Y —ou'd ſoon compleat 4 famous MaGALING. 


Non nobis ſolum nati ſumus. 


HenRnyY PULLIPPES, 


To 


To; his Worthy Friend the Author, 


Captain SA MUEL STURMY, 


On his BOOK Entituled, 
The MARINERS MAGAZINE. 


weet gentle Reader, ſearch this Magazin, 

And tell me then, what thou haſt found theris : 
Thou canſt not chooſe but ſay, There « ſuch ſtore 
Of Mathematick Arts, there needs no more. 
well , to be brief, ſhould I extol thy Fame, 

*Twould be in vain: Thy Book ſhall ds the ſame. 


Pru1ille STAINRED, 


" & 46 


To his Judicious Friend the Author, 
Capt. SAMUEL STURMY, 


£ ON HIS M7 
MAGAZINE of ARTS.' 


EaDtR, Survey with an impartial Eye, 

R The Care, the Pains, the Art, the Tadultry, 
And Charge, at which the Author, long, hath been, 
To Store (with Plenty) thi. hu MacGaznan, 
Or, rather, Maxt or Arts, where you may buy © 
( For little Money) ImGnENUITY: > 
And be Partaker of thoſe Arts we call 
Sciences Liberal, Marauzmaricar: 
He having taken Pains os th Deep and Shore, 
Graſping and Grap'ling ts increaſe his Store ; 
And after all his Toil ana Pains (thus ſpent ) 
Gives zt his Countrey for 4» Ornament, 

Ranſack this Cascars (therefore) where you'l find 

Plenty of Jauwn Ls to adorn the Mind. 


And firſt, is repreſented to your Eye 
Selefed Problems iz GzxomerTRy, 


In NaviGarTlION Rules it doth afford, 
will make Men Sea-men e're they go aboard: 
nd when Embarqued oz the Ocean far, 

May Steer from ih Artick ts th' Antartick Star ; 
1nd 
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And ſo, with Prudence, may a Voyage make 
Over. the Ocean's Univerſal Lake: 

No Places diſtance hindring of Commerce, 
Having free Traffick through the Univerſe, 


The GrxODECIAN, 7n this Book, may have 
Rules to Survey hu Land, and then his Grave, 


ViNnzRIUs z20w will find it wo hard Tack 
To know he hath his Due , and Gauge his Cask, 


Here Mun1irRaGus certain Skill may gain 
To reach his Mark , making no Shot in vain. 


And fair Unanil a leads you by the Hand, 
Deſcrying how the Spheres to underſtaxd ; 
Unlocking all the Hidden Treaſury ,: 
4a Secret Myſt'ries i» AsTR@NOMY. 


Is HOROMETRI a Skill you may attain, 
To trace Sol's Courſe 4 ox 4 Dial Plain, 


Aud the Mun1rtor hither may reſort 
For Rules whereby to Fabricate his Fort , 
To Spring his Myne , 474 alſe Sconces raiſe 
Againſt his Foes , to his Renowps and Praiſe. 


And to the Trader it will be 4 Treaſure, 


Yielaing him Knowledge both in Weights and Meaſure, 


with this , and ſuch like beneficial Skill , 
Our Author This his Macazin did fill; 
And that for th” Good and Benefit of thoſe 
who honour Virtue, and to Vice are Foes. 

Conſider , then, th* elaborate Pains he took. 

And thank him «s y profir'ſt by his Book. 


Will, LE:sYBOURN. 


Survey- 
ing. 


Gau- 
Sing. 


Gun- 
nery. 
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nomy. 


Dial- 
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Fortifi- 
cation, 


In Praiſe of his Dear Friend the Author, for his A xr, 


Capt. SAMUEL STURMY. 


Ur Artiſt here, I am ſo bold to tell ye, 
Treats , no Toys, nor aces he Baubles ſell ye ; 

Theugh ſuch like ſtuff indeed, it well may be , 
Y* have wet #7 th Mathematicks Theory : 
where he u« for the Pradtick, and dees ſlight 
A ſuch as but Theorically write. 
"Tis much and high, youl ſay ; but tis as ſure 
Such Pradtick Works for ever will endure. 
And as your finent Naſo dropp'd before, 
Theſe will be read where ere our Cannons rore. 
Here is no trivial Traſh, or frothy Rhimes, 
To Drunkaras grateful at their tippling times. 
Here's no Acroſticks , zor zo Anagrams, 
In Combs and Sciſſors for th* Barbarians : 
XMuch leſs your Epigrams, — like Toys, 
For Children fit , or at the beſt for Boys. 
No novel Romance, zor no paltry Plays, 
To wear onr Time with', and miſ-ſpend our Days. 
The Matter-here ic-all ſublime and high, 
That bears his Name unto the Starry Sky. 
Buz if you neerly mark him , and his End, 
You muft confeſs, he doth them all tranſcend. 


WiIlillilanm BuxRkwWICK, jun, 
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The AurHoR to His Book. 


'©y forth, thou ſhapeleſs Embryon of my Brain 
Unfaſbion'd as thou art', expreſs the ſtrain 
And Language of thy diſcontedted Sire, 

who haraly ranſom'd his poor Babe from fire, 

To offer to the world and careleſs Men, 

The timeleſs Fruits of his offlcious Pen. 

Thou art no lovely darling, ſtamp'd topleaſe 

The Looks of Greatneſs ; no delight to eaſe 
Their melancholly Temper, who reject, 

As idle toys, but what themſelves affett. 

Ao lucky Planet darted forth his Rays, 

To promiſe love unto thy Infant Days. 
Thou maiſt perhaps, be Merchandiſe for Slaves, 
Who ſell their Authors wits, and buy their Graves. 
Thogs-maiſt be cenſur'd guilty of that blame, 
Which is the Midwifes fault , the Parents ſhame; 
Thou maiſt be Talk for Tables, us'd for ſport 
At Tavern-meetings, Paſtime for the Court. 
Thou maiſt be pai, gs. malicious Phangs 
who ne're were taught to know a Parents Papgs. 
How eas ly can proud ignorance out-ſlare 
The comlieſt Weeds hy Poverty can wear ? 
when all the Siſters on our Iſis ſide 

Are oft ſworn Servants to afpiring pride ; 

And our renowned Mother Athens groeazns, 

To ſee her Garden ſet with Cadmus Sons, 

Whoſe Birth i mutual Strife, whoſe Deſtiny 

1s only to be born, to fight, and ate. 

Prometheus # chain'd faſt, and cannot move 

To ſteal alittle Fire from mighty Jove, 

The people new the world, that we may ſee 

Our Mother teem with a new Progeny, 

And therefore with thy hapleſs Father prove 

To place thy Duty, where thou findeſt love, 
when thou arriv'ſt at Court, thou long maiſt ſtay 
Some Friends aſſiſtance, to prepare thee way ; 
As in aclondy morning I have done, 

when envious V apours ſhut me from the Sun. 

. When all elſe enter, ſee thos humbly ſtand 

To beg a Kiſs from thy Mecanas Hand : 

If He vouchſafe Look to guild thy State, 
Proclaime Him Noble, thy ſelf Fortunate. 
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AUTHOR': COMPLAINT. 


OW in theſe days are Artiſts now regarded! 
H No, not ſo much as Oil or Ink rewarded. 
Yet ſhall a Sycophant, or Rhiming Knave, 
If he but Impudence and gay Clothes have, 
Can harp upon ſome ſcurr lows Jeſt or Tale, 
( Though fifteen times told, and ith City ſtale) 
Command agreat Mans Ear, perhaps be able 
Toprefer Suits, and elbow at his Table, 
wear ſpeaking Pockets, boaſt whom he doth ſerve ; 
when meriting Men may either beg or flarve. 
Mean time we ſpend our fruitleſs Hours in vain, 
ud Age of want and hunger doth complain. 
It grieves us now, although too late at last, 
Onr time in painful Studtes to have pa#t ; 
And what a folly tis we now have found, 
To caſt our Seed in an unfruitful Ground } 
That in time pait we have laid up no ſtore, 
Which might maintain us when our Heads be hoar ; 
Ard that our ſhaken Veſſels, torn and thin, 
Car find no eaſie Port to harbour in, 
Then, barrez Arts, ſeck out ſome other Friend ; 
For Thenceforth a thriving Courſe intend. 
None will with Violets my Aſhes grace, 
Or ſtrew ſweet fragrant Roſes in the place, 
If any loves me, and intends togive, 
I wiſh to tait his Bounty while 1 live. 
What do Icare when Fates my Thred have ſþun, 
Though Briars and Thorns my Grave fball over-run. 


Impiger extremos currit Mercator ad Indos, 
Per mare pauperiem fugiens, per faxa, per ignes. 
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Adetal. Ds Pa 
Sect. 9. How to make a Shot of Lead and Stone inthe ſame Mold, of the Fea 
Diameter and weight as the Iron Shot is of. 48 
Sect. 10. How by knowing what Quantity of Powaex wil lbad one Piece of 
Ordnance, to know how much will load any other Piece whatſoever, 48 
Se. 11, How to make the Diſiart of any true boared Piece of Ordnance. ib. 
Set. 12. #hether the Piece be Chamber-boared. 49 
Sect. 13. To know what Diameters every Shot muſt be off to fit any Piece 0 
Ordnance. | | 51 
Se. 14. To fivd what Flaws, Cracks, or Howey-combes are in any Piece of 
Ordnance. PRES, © 
Se. 15. Tofind whether 4 Piece of Ordnance be true boared or no, ibid. 


Se. 16. What Powder to allow for Ordnance not true boared. 52 
vec. 17. How Molds, Forms, ana Cartrages are to be made for any ſort of 
Oradnapce. 53 


Sect. 
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SeR.1$. How to make Ladles, Rammers,Sponges, for all ſorts of Ordnance. 5 4. 
Sect. 19. How the Carriage of a Piece ſhould be made. 1bid. 
Set. 20. Whether the Trunnings be right placed. 54 
Set. 21. How much Rope will make Britching aud Tackle for any Piece, 55 
Sect. 22. What Powder t allowed for Proof, and what for _A tion. ib. 
Set. 23. The difference between common Legitimate Picces, and Baſtard 


Pieces, ibid. 
Set. 24. How Powder is made aud the ſeveral ways to know when it is 
decaying. ibid, 


Set. 25,t028. How to make excellent good Match ; and how to make Pow- 
der that it ſhall not waſt with time, and how to make good that which i bad, 


and how to make Powaer of divers Colours, $57 
Set. 29, Several ſorts of Salt petre, and how to make an excellent ſort very 
eaſily, aud with leſs Charge, 57 


Se. 30. How to load and fire a Piece of Ordnance like an Artiſt. 57 
SeQ. 31. The difference of ſhooting by the Metal, and by a Diſparr. 58 
Set. 32. How to diredt to mend an ill Shot. 59 
Se. 33. Of ſhooting by Elevation, or Random at a Mark. 

Se. 34. How to make the Gunners Rule, to Elevate a Piece of Ordn ance in- 
ſtead of the Gunners Quadrant. | | 61 
Set. 35. Howto dirett the Gunners Rule by the help of a Table, fitting it 

for any Piece from 5 to 14. foot long. 62 
Se&. 36. How to level a Piece of Ordnance by the Gunners Rule, 63 
Sect. 37. How to level a piece of Ordnance without the Gunners Rule, 6 3 
Se. 38, How to make a Shot at the Enemies Light in the Night. 64 
Sect. 39. How tomake aſhot at a Company of Foot or Horſe, or a Ship under 

ail, 6 
Seq. 49. How the ſame Powder in _—_ ſhall carry the Shot more cloſe T 
ſcattering, and how a Shot that ſticketh faſt within the cavity of the Piece 
that cannot be driven home.nay be ſhot out without any harms to the Gunner. 


64 

Se. 41. What difference there is in ſhooting out of one Piece ſeveral Shots 
together. 65 
Set. 42. How to weigh Ships that are ſunk, or Ordnance under water ; or 
to know what empty Cask will carry any ſort of Ordnance over a River 65 
Set. 43. How many Oxen, Horſes, or Men, will ſerve to draw 4 Piece of 
Ordnance. 66 
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ARTIFICIAL FIREWORKS. 


A Deſcription of the Mortar-piece : How to make one of wood and Paſte. 


board. 6 
How to fit and prepare Granadoes, for the Mortar-piece, and how to als 

Fucees. 68 
How to make Granadoes of Canvas for the Mortar-piece ; and how Granadves 

are to be charged in a Mortar piece, and fired. 68 
How to make Hand-granadots, to heave by Hand, 69 
How to make Fire- Arrows and Darts, like Death-_Arrows heads. 69 
How to make fiery Pots of Clay, and Powder Cheſts. 70 
How to make CArtificial Fire-works for Recreation and Delight. 70 


How 
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How to make a Compoſition for Rockets of any ſize, aud how to fire them, 71 

How to make Serpents and Rockets that will run upon a Lixe, and return again: 
and how to make Fire-wheels, 72 

How to make divers Compoſitions for Stars, and the Uſe of them. 73 

How to repreſent divers ſorts of Figures in the Air with Rockets, 

How to mike Silver and Golden Rain, Fire-Lances,and Balloons for the Mort ar- 


prece. 74 
Moſt Precious Salves for Burning. 75 
Booxrx YL 

HE Definitions of the Circles of the Sphere. $1 

The Projection of the Sphere iz Plano, repreſented bythe Analemna z 

and by the Stereographick Projetion. 85 
How to Calculate the Suns Place, 28 


Probl. 2. The Suns diſtance from the next «AEquinittial Point, and his great- 
eſt Declination being given, to find the Declination of any Toint required. 


| | 90 
- Probl. 3. Having the Suns greateit Declination, and his diſtance from the 
next Aquinottial Point, to find his Right Aſceaiſion. 92 


Probl. 4. The E/evation of. the Pole and Declination of the Stn being prven, 
to find the Aſcenſional Difference, 3 
Probl. 5. The Suns Right Aſcenſion, and his Aſcenſional Difference being 


given , to find his Oblique Aſcenſion and Deſcenſion. 93 
Probl. 6. To find the time of Sun-rifing and ſetting, with the lenzth of the 
Day and Night, EY | 94. 
Probl. 7. The Elevation of the Pole and the Declination of the Sun being gi- 
. ven, tofind his Amplitude, and by it to know the Variation, 94. 
Probl. 8. Having the Latitude of the Place and the Suns Declination, to find 
when the Sun comes tobe due Eaſt and weſt, 95 


Probl. 9. The Elevation of the Pole, and the Declination of the Sun being 21- 
ven, tofind the Suns Altitude when he comes to be due Eaſt and weſt, ib. 
Probl. 10. The ſame being given, to find his Altitude, at the honr of fix, 96 
Probl. 11. The ſame being given, to find his Aziminth at the hoxr of ix. 1b, 
Probl. 12. Having the Latitade of the Place, and the Suns Decliuatioa awd 
the time from noon being given, tofind the Suns Hltitude. 97 
Probl. 12. The Suns Altitude, and the time from n00n and the Deelination 
being grven, to find his Azimuth. —_— 
Probl. 14. The Latitude of the Place, and the Suns Altitude and Declina- 
tion being given, tofind the Suns Azimuth, and by it how to find the Va- 
ration,  10O 
Probl. 15. How to find the Altitude of the Sun by theſhadow of a G nomon 
ſet perpendicular tothe Hor120a, by the Scale, alſo by Calculation. IC2 
Probl. 16. Having the Latitude of the Place, the Decliaation c the Sun, and 


the Suns Altitude, to find the hour of the day, I03 
Probl. 179. Having the Azimnth of the Sun, and his Altitude and Declina- 
tion, to find the hour of the day. I 04 
Probl. 18. How to find the Right Aſcenſion of a Star, ani the Declination, 
having the Longitude 1nd Latitude of the Star pivep. ib, 
C Probl. 


(* 
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Probl. 19. Having the Meridian Allitnde of an unknown Star, aud the 
diltance thereof from 4 known Star, to find the L ongttnae and Latitude of 
the unknown Star. | IO6 

Tofind the Parallax of Altitude of the Sun, 1100n, or Stars, 107 


S 00x Yak 


T HE Fundamental Diagram of the D:alins Scale, and the Argument, 


Page 113 
Chap. I. Of the kinds of D/als, I 14. 
Chap. IT. of Theorems £ remiſed,  1bid. 
Chap. III. How zo make the Polar or ZquinotHtal Dial, and how to place it, 
TI 
Chap. IV. How zo make the Aquinottial Dial. or Polar Plane. II - 
Chap, V. How to make the Eaſt or i eft Zquinuttial Dial, Lat.51 d. zo m. 
I2TI 
Chap. VI. Of the Kinds of Oblique Drals, 1332 
Chap. VII. How to make a Pertiical Hirizontal Dial, I23 
Chap. VIII. A Seuthor North Horizoutal Dial commonly called an upright 
North or South Dial, and how to make it | I24 
Chap. IX. How ts delineate a Sonth Plane reclining 67 deg. Lat. 5 1 deg. 
and a half North, 125 
Chap. X. How to find the Declination of a Plane. 126 
Chap. XI. How to find the Requiſites in a Declining Horizontal Dial, com- 
monly called an Eredt Decliner, | I27 
Chap. XII. How to draw the Hour Lines in an Erect Decliner, 129 
Chap. XIII. How to delineate an Eaſt or weſt Reclining of Inclining 
Dal. I31 
Chap. XIV. Of Declining, Reclining, or Inclinifig Planes, I34 
ce hap. XV. How to find the Requiſites , and how to delineate a South Reclin- 
ing, or a North Inclining Decliner, 135 


Chap. XVI. Azother way to Delineate Reclining or Inclining Decliners, 1 38 
Chap. XVII. How to find the Requiſits, and how to Delineate a North De- 


clning Kecliner, and a South Declining Incliner, 139 
Chap. XVIII. How to Delizeate ſuch Planes wherein the Stiles height ts 
ſmall, not exceeding 15 degrees. 143 
Chap. XIX. How 70 ar w 4 ReflefFed Dial upon the Ceeling of a Room, I 44 
Chap. XX, How to make an untverſal Dial on a Globe. 147 
To Paint Dials and faiten the Stile in them. 148 
The Uſe of the Table of Logarithms, and of the Artificial Sines and Tanzents, 
I51 


The Table of Artificial Sines and Tanzents, alſo the Table of Log arithms, 
for Numbers mncreaſing in their xatural Order, from 1 to to000, 

A Summary of the Lawes of the Kinss Cuſtomes. 

A Compendium of Fortification, 


T:0O FL 
Truly Induſtrious; and Highly Delerving of Exzlifh-men 
Captain SAMUDEL $ST VU R Mi 


On his Excellent and Elaborate Treatif, Entituled, 
THE MARINERS MAGAZINE, oc. 


F Earth and Water make one Globe, then ne! Had brave Columbus worn ſo poor a Soul, 
Muſt like a Stranger to his Country be, | Or bold Americus a Brain ſo Foul, 


That's ignorant in Navigation Or Noble Cabot of that Temper been, 
And ts indeed the out-fide of a Man. The Indies to this Day had not been {een 
For he that's truly Microcoſmical, | By brick. Europeans ! Whereas now the Name 
Owns Noah's Ships, as well as Adam's Fall, | Of worthy Columb, gives the Spaniards Fame ; 
The Sun and Man (they ſay) beget a Man: | Americus the Portugals; and Cabot yields 
A Menfal-Line apperrds ro David's Span. | Sreut Albion Honour, all its Glories guilds. 
Who thinks by Retail-pow'r his Kind to keep, | Who breaks the Ice in any Great Dehign, 
And merrily expoſe the Sun to Sleep, (And happy A:tions unto Fudgment joyn ) 
May of a Kingdom ſoon 4 Cottage make, Deſervsro wear their Countries brighter Bays ; 
And Fences build tot, without Wall or Stake. |Who Perfe&ts it, merits Immortal Praile. 
Nature requires no Miracles, but preceeds Then thank our painful Author, thus imparts 
In Order, by Fit Cauſes, as ſhe needs. Unto theWorld his choice and dear-bought Arts; 
And he's the true Philolopher, who views _ IWhereby our ruder Underſtandings may 
Earth, Sea, and Sky z 10t he on Earth doth Mule. | Gaia Knowledge inthe Mathematick way. 
Can any by one Seaſon underſtznd | No Spot on Earth, no part of Sea or Sky, 
That this our Earth, Four diffrent ones command ?| But by this Book Men may learn to Survey. 
Or that Phyſician reach Anatomy, Horologie ( an Art ſo highly priz'd, 
Who knows nor Bladder 6r Emunctory ? | And by ſome Nations almoſt Idoliz'd!) 
Or canthe Ableſt Theoriſt deny ' [s here ſo plainly raught, that Vulgar Men 


That Juſt Experience*s witzeſs'd by the Eye? *' May Dials make, a/:hough they ſcarce krow Pen. 
Who te ſuch Sophiſtry their Reaſon bow, | Now Hogen-Friar's Skill muſt ve laid by, 

Lift Fallax up, and ſet the I ruth below. 1's far out-done by 1h? Author's Gunnery. 

In Schools, I hold Theorick Knowledge good J | Merchants and Sea-men here their Cuſtoms learn, 
Pt World, it leads our Senſes in a Wood. {T heir Juſter Laws from Tyranny diſcern. 

The aitsve Soul taking nothing upon Trult, | Vo Book ſo comprehenſive i 0zr Tongue 

But proves its Truth : while duller Wights iz Ruſt! 4s This. But leſt my ruder Lines do wrong, 
AndSloth conſume their Time: Their empty Faith 7 will retire, and leave That to its Fate, _. 


Believes all true, whatever any ſaith. 'Which I fore-lec will be moſt Fortunare. 
Thus Three parts of the World(in Error grown! ) | : 
*Gainſt Pratick-knowledge, vouch Opinion. | Tohn Gadbury, Arca faganut. 
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FRIENDLY ADVERTISEMENT 
TOE 


Navigators and Mariners of Encrand. 


BRETHREN, 


HE Duties of a Friend and the Properties of a flatterer do dift- 
fer ſo greatly, that a Man cannot perform the Office of the one 
but he muſt renounce the PraRice of the other; And a very 
Fountain it is, from whence many Miſchiefs do ſpring and 

2 oycrflow the wretched Life of Mznkind, that the true dealing 

@ of Friends is moſt commonly unplealant and hateful; but the 

ſoothing of Flatterers is become plauſible, and much ſet by : 

In reſemblance they bear many times like ſhew ; but in purpo- 

 fes they alwayes differ. A true Friend will ſometimes commend and praiſe divers 
things in his Friend;and fo will alſo the Flatterer,in thoſe whom he followeth. The 
one commendeth that which in Judgment he thinketh commendable, to the end that 
his Friend ſhould till proceed in ations worthy of Commendations; the other 
commendeth even thoſe things many times which in his heart he doth deteſt, to 
the end that he may ſooth up the Humor of the Party. A faithful Friend, what he 

diſallows in his Judgment of his Friend, he will be carneſt with him to tee the fault, 
to the end the party may amend, and give no advantage to his Enemy : The Flat- 
terer ſometimes, though ſeldom, will alſo diſcommend, but eyermore trifling mat- 
ters; fearing to offend the Party, if he ſhould touch him; ſo counterfeiting ſincere 

Love ( the Badge only of true Friendſhip) and fo leaveth the Party thus abuſed, 
to the ſcorn and reproach of the Adverſary, reaping the Commodity which he look- 
ed for, as the only end of his deſire. 

I do not think that there is any Man, that either regardeth Gods glory, or eſteem- 
eth of Humane Society, but holdeth our Art worthy to be numbred with the moſt 
excellent that are exerciſed among men : and therefore it is great reaſon the Pratti- 
cers of it ſhould be had in greater reputation than they be now adays.Neither is there 
any other Art wherein God ſheweth his Divine Power fo manifeſtly, as in ours; per- 
mitting unto us certain Rules to work by, and increafing of them from time to time, 
' growing {till onwards towards perfe&tion, as the World doth towards its end ; and 
yet reſerveth ſtill unto himſelf the mannaging of the whole, that when we have done 
what we can, according to the Skill we have already, or may have by any thing that 
wemay learn heareafter, yet always will God make it manifeſt, That he alone is Lord 
and Ruler of Sea and Land ; That all Storms and Tempeſts do but fulfil his will and 
pleaſure, who oftentimes adminiſtreth many helps, beyond all expeQation, when the 
Art of Man utterly faileth; which is lively expreſſed in Pſalm 107 where is nothing 
omitted which is neceſſary, nor any thing affirmed but that which the continual ex- 
perience of our daily dangers do proclaim to be true. 

O that we that ſee his wondrous Works in the Deep, would therefore praiſe the Lord for 
his Mercies , and ſhew forth his Wonders before the Children of Men; that we might 
once learn, That the Fear of the Lord is the beginning of Wiſdom. Moſt undoubtedly 
then would our Art flouriſh, our Voyages proſper, and have better ſucceſs; yea, our 
ſelves would be more eſteemed and honoured of all men. Wohereasnow the profane 
Lives, and brutiſh behaviour of too too many of our Trade, doth ſomewhat eclipſe 
the Glory of the Profeſſion it ſelf. Beſides other manifold puniſhments, God ftriketh 
ſome of us with the Spirit of Blindneſs, as no men living, of any Trade whatſoever, 


are to be found ſo ignorant as many of us are : ſo ſenſeleſs are we in our own defedts, 
{0 
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{o little deſirous to amend them, Yea, and ſome of us of the greateſt Skill and Pra- 

Qice are ſo loth to give Ged his due Glory,that many times labouriug to ſupprels it, 

we make Shipwrack of our own Credits and Reputations, which otherwiſe of right 

might accrew unto us. When we have performed a long Voyage,of great dithculrics, 

wherein many a time an1 oft we have been at our wits end,and know not which way 

in the Worll to turn our ſelves, God celivering us beyond our expectation, as our 

Conlciences can witneſs; yet when the danger is once paſt,and that home we be come, 

wetake it as a blemiſh of our Eſtimations, and a great Impeachment to our Credit, 

to give God the Praile, and yeild him Thanks; imagining that would derogate too 

much from the Admiration which we 1o greedily hunt after among Men. But let me 

give you one example of this Ingratitude to God, on a Voyage from the Weſt-Indies, 

in the Soczety of Topſham, a Ship that I had command of. It pleaſed God by a vio- 

lent Storm at Sea, 5<o Leagues from England, we loſt all our Maſts, and were ſeve- 

ral times like to founder our Ship. It pleaſed God that little Proviſion we made for 

Sail, and the mifchievous Storm continuing, turned to our good ; for the Wind 

was fair, but the Sea ſo dangerous and grown, that we could not Scud or Sail, but 

{ometimes, but in good time it brought uslafe into the forelaid Harbour of Topſhars. 

And in our diſtreſs our Men were very mindful of Prayer, as all are ; but coming to 

our deſired Port, I defired them to return our gracious God Thanks, with me, for 

our great Deliverance : ſome were willing, but two refuſed ; whereupon I told 

them, That when they were next in diſtreſs, it may be God would refuſe them help or de- 

liverance : And fo it fell out ; for William Witheridge of Kenten in Devon(hire was ; 

drowned at B:ilboa the next Voyage following, and the other was drowned at Loy. et eof this N 

don. Therefore let me adviſe all, to have a care not to be ungrateful to God. - joey ee 
There are many men that perform long Voyages God knoweth how,butnot they Strangers , and 

themſelves; yet will ſwear and ſtare, crack and boaſt, That they have done all conremnour own 

things according to Art; and tell a Tale to ſtrangers at home, of ſuch Gulfs and © 9nn men. 

ſwift Currents, more than eyer God made, toſhadow their Ignorance, and rob God 

of his Praiſe : But yet for the Navigators and Mariners of England, 1 do hope and 

verily believe in my Conſcience, That divers of them do fear God unfeignedly, and 

do as much diſlike the difſolute Courle of the common fort, as any mencan: And I 

do nothing doubt, although the number of ſuch are too few in our Nation, yet are 

they more than any Nation in the World can ſhew belides. However, two things 

are greatly wiſh'd by all our well-willers; An Increaſe-in us of the true Fear. of 

God, and a careful Diligence in us, in things belonging to our Art. Where the Fear 

of God is not, no Art can ſerve the turn; for that were to.make of Art an Idot. 

And yet all thoſe that fear God, muſt take heed they do not tempt God : and there- 

fore ought they to uſe Art, as the means that God hath ordained for their benefit, 

and be thankful unto him for it, Farewel. 


Yours, 


From my Houſe and Study at 
Sr, Georges, or Pill, ear 
Briſtol. November 12. 
1667. 


SAMUEL STURMT 


EDRRECTOR 
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Courteous Reader, 


* T the earneſt Intreaty of the Book-ſellers concerned in 
73 thu Treatiſe, I unwillingly undertook the Viewtino and 
Reforming of this Magazine, chuſing rather to erect « 
New Fabrick to farniſh it with a New Store, but they not 
conſenting, I have Repaired the Old Building, and pro- 
vided the Magazine partly with Old, partly with New 
—@2Z9Y Store ; and I have endeavoured to render the Mathe- 
matical Arts contained herein as familiar as T could, being only a Corre@tor 
zot an Author. 

In this Second Edition I have added the DoQrine of Spherical Trian- 
gles, alſo ſomewhat iz the Aſtronomical part,aud more iz the Dialling,and 
7n the whole as there was need ; and ſomething I have omitted which 1 juag- 
ed Superfiuous, others I have Corretted that were Erroneows.. 

There are ſome Errata's of the Preſs, which we muſt pardon, the work be- 
7ng troubleſome to the Printer as 'twas tedious to Me, and being not material 
1 have omitted them ; only one I muſt mention which will ſound harſh to an 
able Sea-man, which is in Page 16 Line 15,, where after theſe words, A Lee 
the Helm, /t ſhould have followed Let go Fore-top Bow-line, which i« by 
his miſtake inſerted in the Line following after theſe words, Weather Braces. 

To Conclude, I undertook this task for the advantage of young Students in 
the Mathematicks, to which 7 hope it will be ſerviceable, and acceptable ; to 


whom 1 am an obliged Servant for their Inſtruttion and Information in the 


Mathematicks. 


FOHN COLSON. 

From my Houſe in 

Marſh-Yard in 

Wapping, Aug uit 
9th. 1678. 


Ad- 
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Advertiſements. 


Wapping, are Taught thele Machemarical Sciences. 
Arichmetick, Geometry, Algebra, 'Frigonometry,Na- 
vigation, Aſtronomy, Surveying, Gauging, Dialing, Forrif- 
cation, and Gunnery; the Ule of the Globes, and ocher Ma- 
chemarical Inſtruments, che Projection of the Sphere, and 
other parts of the Mathemarticks, 


[ Marſh-Yard, a Iutle beyond the Hermitage Stairs in 


Pp: 


By JOHN COLSON. 


EL forts of Mathematical Inſtruments in Wood or 
/ \ Braſs, are Made and Sold by James Atkinſon, at the : 


Cherry-Garden-Stairs in Redriff. 
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AUTHOR 


Implores Aid of 


GOD'S EVERLASTING FOUNTAIN. 


H ! All-ſufficient Fountain, Lord of Light, 
Without whoſe gracious Aid and conflantSprite 

No Labours proſper, howſoe re begun ; 

But fly like MiSis before the Morning-Sun. 

0, raiſe my T boughts, and clear my Apprehenſson 
Pour down tby Spirit on my weak Invention : 

Be thou the Load-ſlar to my wandring Mind, 
New rigg'd, and bound upon a new Deſign. 

O, fill my Canvas with a proſperous Wind, 

Grant that of thee I may Aſſiſtance find : 

So bleſs my Talent with 8 fruitful Loan 

T hat it at leaft may render Two for One. 
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The Firſt Book. 


CHAP... 
The Argument or Deſcription of the CArt of Nav igation in general. 


AVIGATTION of all Arts and Sciences (ſetting Dzw:- 
nity aſide) hath much reaſon to have the preheminence ; 
it being of' ſuch neceſſary and publick Concerriment; and 
what ule there is made of it by :Sea-mar at this preſent, 

as well as hath been in times paſt, All men know, to 
whom the Countries are beholden for their good Service, 

NS whoſe Courage hath kept Great Britain, Queen and Regert 
=O of the Sea, anddeſerves it well, in refpedt of the, Skill and 

Un - Valour of her Mariners, and Goodneſs and Number of her 

Ships. I wiſh as long as the Sun and Moon endures, That they may maintain their 

Courage, and improve their Art, as they ever have, againſt al Nations that have 

been Ergland*s Enemies; and ever may they crown their Undertakings with ever- 
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lating Credit. -- 


The Art of Navigation being ſuch, I think I may be bold to affirm without pre- 
ſumption , This Art is more neceſſary for the well-being and honour of our Nation, 
than any other: Art or Science Mathematical , which is more carefylly kept in the 
Univerſities. . Look upon Grammar, Rhetorick,, and Logick,, theſe are but Intro- 
ductions to_ other Arts; AMouſick:is but of little uſe. - | 

The chief Profeſhons now in the Univerſities are Phyſick and Law. Without 
envy be it ſpoken , we may as well live as the ancient Romans without Phyſicians, and 
as honeſt Neighbours without Lawyers, better than without skilful Sea-mer, which 
are the ehief /-porters of our Wealth, and Supporters of our Warfare. 

_ Beſides that , of all Mathematical Sciences and Arts profefſed-in the Univerſities, 
of this Art of Navigation is made the moſt general and profitable uſe : For what can 


+ the Scholar make of his Geometry, with all the nice and notional Problems thereof; 


or of Aſtronomy , with. all his curious Speculations about the Motion of the Planets, 


without they be applied to ſome more Mechanical and Pratical Arts, as Coſmooraphy, 
Geography , Surveying , Dyalling , Architelure ; Military Employments , which hat 
in {ome meaſure ( ſufficient for the help of Mariners) be ſhewn in the following 
Treatiſe , wherein it will appear, That the Art of Navigation comprehends them 

all in the uſe thereof? py 0 Es LO Ng RE Rn > : 
And thoſe that will be compleat Sea-Artiſts, had need to endeavour to have ſome 
$kill and underſtanding in moſt of theſe Arts, namely, the Theorick and Pratick 
parts, whereby they may be fully informed of rhe Compoſition of the Sphere in 
| B general z 
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general; and in particular. for the Figure , Number, and Motion made in the Heavens 
by the higheſt Moveable, called Promum Mobile , and likewile of the firſt, ſecond , 
third, fourth, fifth, ſixth, ſeventh, ejghth, and ninth Heavens. Ir will alſo inform 
them how the Elements are diſpoſed, with their quantities and ſituations, eſpecially 
in the Compoſition of the Sphere of the World , which is commonly underſtood to 
' be the whole Globe of the Heavens , with all that therein is contained ; which is 
divided into two parts, Elementary and Celeſtial. The Elementary hath again four 
parts, 2iz. The firſt is the Earth , which together with the Warer , as the ſecond , 
maketh a perfe&t Round Globe, whereupqn we dwell; and therefore the Nature 
and Circles which are ſuppoſed to be contained in that Sphere , are fit to be known. 
The next is the Air, comprehending the Earth; and the fourth the Fire , which 
according to the opinion of Philoſophers containeth the ſpace which is between 
the Air and the Heavens, or Circle of the Moon. Out of theſe Elements, which 
are the beginning of all things that are ſubje& to change , together with the warmth 
of the Heavens, all things do come forth, and decay, as we fee and find upon the 
Earth , by the continual Change and Motion of the One into the other. 

The Celeſtial part ( containing within the concavity thereof the Elementary ) is 
tranfparent and perſpicuous, ſhining, ſevered, and free from all mutability;z and is 
divided into eight Spheres , or concave Globes, which are called Heavens, whereof 
the greateſt doth contain the next unto it; the ſeven Inferior have in each of them 
but one Star or Planet only, whereof the firſt (the nexr to the Earth ) is the Heaven 
of the Moon; The ſecond of Mercury ; The third of Venus; The fourth of the Sun 
The fifth of Mars; The fixth of Fupirer ; The ſeventh of Sarurn; And the eighth 
of all the Fixed Stars. The number of theſe Heavens are known by their Courſes 
round about the Poles of the Zodiack, The Afoor runneth through her Heaven by 
her Natural Courſe from the Weſt to the Eft in 27 days 8 hours; Aercury, Vena, 
and the Sw, their courſe in a year; Ars his courſe in two years Frpzter in 12; 
and Saturn in 30 yearsz The Eighth Heaven, according the obſervation of Tycho 
Brabe , in 25400 years. _ 

Theſe Hecavers are carried all together in 24 Hours about the Avis of the World 
by virtue of the Primwn Aobzle , that is, the Firit Moveable, by which Motion is 
cauſed the Dey and Night , and thedaily Riling and Setting of the Celeſtial Lights. 
But more of this in another place , A; hk I have made a digreſſhon. So that no 
Art-.is more capacious; and were the Excellency well- underſtood , and put in pra- 
Rice , as it might be -( as Mr. Phzl5ps ſaith im thelike caſe) no Employment would 
be. more honourable and advantageous for the moſt..generous Gentleman, - and 
- Learned Student, than this of Navigation; thus it was in eſteem in'the days of 


Queen Elizabeth , 


When Drake and Candiſh Sayl'd the World about, 
And many Hero's found new Countries out,. 

To Britain's Glory., and their laſting Fame ; 
Were we like-minded , we might do the ſame. 


The Pratick part of Navigation is properly placed in making and uſing of Inſtru- 
ments , which is ſhewn. in the Second Book. Yet there js 2 certain Compeſition in 
the Practick , more:rare:than all the reſt, in the complear Sea-Artiſt ; and that is 
the right Words and Phraſes uſed in guiding, governing, and ruling the unparal- 


lePd Fabrick: of a . ances Ship, which hath'been omitted by moſt men that have . 


writ of this Art; therefore I ſhall explain it with my Pen , becauſe I know with 
proper Phraſes howto perform it, not hindring any. other (as they not me ) to ſhew 
truly and lively theirSkill in controlling., guiding , and working a Ship , according 
to all Weathers at Sea; although this -be of no uſe to, Sea-men, that have been all 
their life-time at Sea: bat for Gentlemen on Shore to read for their Recreation , 
the Woids of Command at Sea, may be delightful unto them. 

In regard all Arts and. Sciences are divided intq two principal parts, that is, 
the Theorick and Praitich,, and this I take upon me to demonſtrate according to 


my ability , which will give the moſt reaſonable men fatisfation; and for the 
| unrealonable, 
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unreaſonable, I care not a fig for them; for I know it to 'be impoſſible for any 
man to be a compleat Sea-man, wherein this Knowledge is wanting , they being.bath 
inſeparable Companions which always wait upon Perfect:on. I thall draw out the 
Deſcription in as ſmall a compaſs as.it can be, and haſten to the moſt material Practice. 


— 


CHAP, IL 


Of what is necaful firſt to be known in the Praftick Part of Navigation , 
of the Compals, and how to divide it. 


He principal Hand-maids that expert Sea-men are furniſhed with , that their 
Undertakings may be crowned with everlaſting Credit, are theſe, viz. 
Arithmetick,, Geometry, Trigonometry, and Aſtronomy, By the operation of 

theſe loving Siſters, and excellent Arts, as hath been ſaid , Navigaron is daily 
practiſed by expert Sea-men : but much abuſed by hundreds of ignorant Aﬀes, that 
know nothing what belongs to them , ee do undertake Voyages , to dire&ia Ship 
upon the Terreſtrial Globe, reſting wholly upon favourable Fortune , which hath 
made ſome of them famous; but many times difaſterous Periods have ended their 
Undertakings , with the loſs of many mens Goods and Lives; which yet I muſt 
confeſs have and do happen to the moſt skilful, but not fo often as to them, by great 
difference. But to come to the Subſtance of what is here intended, I wou a 
it to be underſtood , That he that intendeth the Art of Navigation, hath Arithmetick, 
in readineſs. If he want it, he may be inſtruted by divers Books now extant, 
as Record, Blundewill, and Mr. Leybourn's Arithmeticks. As for the Trigonome- 
trical and Aﬀtronomical "Knowledge, ſo muchas is uſeful for Sea-men, will be ſhewn 
in the Projection and uſe of divers Inſtruments, which will after follow in its due- 
place. In this Treatiſe we will. come to the Sea-Compats, ' that we may proceed in 
a regular form: The knowledge of it-is the, root of that famous Art we chiefly 
treat of, and preſents it ſelf as the firſt Principle framed by God, in the Operation 
and Nature of the Magnet , which being, in its quality beyond our capacities, yet 
it is the firſt thing to be learned and underſtood , it being the foundation to- all the 
following Concluſions, and isfirſt taught'to our\Youths and Boys which are intended 
for Navigators. They are taught firit to know the Point ofthe Chard , and by what 
Name it is called, and to fay it perfeRtly backwazds and forwards; and to know 
that to every Point of the Compals there is allowed for-Time 5 of an Hour , which 
is 11 Degrees 15 Minutes; and how to fiumber the Hours from the North and 
South , either Eaſtward or Weſtward, readily to an{wer as ſoon as demanded : 
As alſo to know how the Ship Capes; that-is\, to know: the Point of the Compaſs 
that looks ſtraight forwards to the Head of the Ship: As likewiſe to know upon 
what Point of the Compaſs the Wind blows overs that is,- if the Wind be at 
North, it blows over the Flower-de-Luce toward the South'z and 1 of the reſt. 
So we teach them to know what Point the Sun is on: As alto they learn to ter the 
Moon on the Full and Change-days, to know the Tides by, as fhall be ſhewed.: 
The Compaſs we Steer our Ships by, is _ a Circle of fome 8 inches diameter; 
and-is divided into 32 Points, which have {everal denominitions , as' you may {ce 
expreſſed in the Figure. The whole Circle" is divided into 360 Degrees; and 
24 Hours : 'The Compaſs contains alfo 16 diſtin Rhombs or Courſes; for each 
ſeveral Courſe hath two Points of the Compatls, by which it is expreſſed. - | As for 
examyle , - Where there is atvy place ſituated South-eaſt, in'reſpe& of another 
place, we ſay the Rhomb or Courſe that runneth betwixt them, is South-eaft and 
North-weſt ; or if it bear South ; we call the bearing. North and South; or if Weſt 
we ſay Eaft and We. The Compaſs fwings in the Boxes, the Wyers firit well touc 
with a good Load-ſtone , and the Chard, fiyimming well on the Pin, perpendicular 
in the midqle of the Box; it repreſents the- Horizov. So that when you elpy 
any Iſland , Rocks, Ships, or Cape-Lands, by-looking ſtraight upon the Compails , 
you ſhall know upon what Point of the Compats the Obje& beareth from you. But 
B 2 we 
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we will haſte to ſhew the young Pratitioners the Sea-Compals, with the 32 Points, 
expreſſed by the Letters upon- each Line , and alfo how to make it, as followeth. 


The COMPASS 


| LIED CLLEES 
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How to divide the;Mariner's Compaſs, 


Þt draw a Line at pleaſure, and croſs it in the midft with another Line at right, 
Angles; Then in the croſſing of theſe two Lines fet one foot of your Compatls, 
and open the other to what diſtance you pleaſe, and'with that diſtance draw the 
Circle , which by the croſs Lines of Eaſt and Weſt, North and Southy, are divided 
into four Quadrants or equal parts, each of them containing 6 hours apiece; ſet 
VI at-Eaſi-and VI at Weſt, XII at North and XII at South, 1o you have the: four 
firſt Diviſions of your Figure : Then keeping your Compals at the ſame diſtance 
as you draw'd the Circle, fet one foot. in the croſſing of the Line and the Circle at 
Eaſt VI, with the other; make two.marks, at II and X. Then let one foot in the 
Weſtat VI, on the other fide mark out the hours of Il and X, as before; keeping the 
Compaſſes tilt at the ſame diſtance, ſet one foot at South XII, and with the other 


you ſhall mark; out. the-hours of VIII and III: Then ſet one foot of your Com- 
/and'in the ſame manner mark out” the hours of VIII and 11II. 


paſſes at North at _ 
- Thus the Circle is diyided into 12-<qual parts, and each of them contains 2 hours 
apiece; ſo that it will be caſfie for you to divide each of theſe into two parts; which 


done, you have the 24 hours. ' Laſtly, you may divide each hour into 4 equal parts, 
which will be quarters of an hour , as you may lee in the Figures, Y 
g 


by 
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To divide a Circle into 360 equal parts, is a thing very neceflary; for in all 
Queſtions in Aſtronomy, and in the Calculation of all Triangles, thele parts are the 
meaſure of the Angles: 1o that in reſpect of this, every Arch is ſuppoſed to be 
divided into 360 equal parts or Degrees; and every Degree is ſuppoſed to be di- 
vided into 60 leſſer parts, called Minutes. To divide a Circle atter this manner, 
draw a Line at pleaſure, and crols it at right Angles with another Line , and draw 
a Circle as before. Keep your Compaſſes at the ſame diſtance, and divide the 
Circle from the 4. quarters into 12 equal parts, as before in the hours: then cloſing 
your Compaſles , divide each of theſe into 3 ſo you have in all 36 parts. Then 
divide each of thele parts into 10 other parts, as you may ſee in the middle Circle 
of the Figure , which are Degrees, numbred with 10, 20, 30, &c. 

For the 32 Points of the Compaſf, draw the Line of North and South, and croſs 
it at right Angles with the Line of Eaſ# and Weſt, and draw the Circle; as before ; 
then divide each of theſe quarters into 2 pazts : ſo is your Circle divided into 
8 equal parts. Then clofing your Compaſſes, you may eafily divide theſe 8 parts 
into 4 divide one, and that diſtance which will divide all. the reſt into equal 
parts, if you have done right. And fo you have the 32. Points of the Compals; 
and ſo you may abdivide thele Points into halves and quarters, as you may ſee in 
the Figure. $o have you made the A4ariner's Compalſs. The ule ſhall be ſhew'd 


in its place. 


The Figure of the Compals , and the Traverſe Quadrat , 
Joyned together. | 
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The Traverſe Quadrat ſheweth the making of the Traverſe Table , in Chap. 3. 
Of Sayling by the plain Sea-Chart. 
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Here the 
Variation- 
Compaſs 
ru to be 
flaced. 


Of the Moons 2/etion , and the Ebbing and Flowing of the Sea. 


He Practitioner in Navigation , is next to learn to know the certain time of the 
T Flowing and Ebbing of the Sea, in all Ports called by Sea-men the ſhifting 
of Tides; which is governed by the Afoons Motion , as it is found by experience. 

Wherefore I will firſt ſhew the uſe of a {mall Inſtrument, which is here framed, 
whereby the meaneſt Capacity ( which is yoid of Arithmet:ich_) ſhall be able to 
know the Age of the Moon, with what Flood and Ebb it maketh in all Channels, 
and in every Port and Creek at High-water; and allo be able to know what a Clock 
it is at any time of the Night; and divers other Queſtions, only by uſing the In- 
ſtrument, according as ſhall be directed. | 

I ſhall alſo ſhew you, how you may do all theſe Queſtions of the Tide Arithme- 
tically : But firſt by your Inſtrument it muſt be projetted according to.the following 
Figure, which you may make of three pieces of Board , well ar , and exactly 
divided, according as you fee it formed in the Figure. The outward Circle , 
being the biggeſt Board , hath 32 Points of the Compaſs : The inward Circle on 
the {ame Board is divided into 24. Hours, being the thickeſt Boards The ſecond 
Circle muſt be divided into 3o equal parts, repreſenting 3o natural days: The 
innermoſt Circle of the three hath an Index, and to be turned and applied to 
either the 30 days, containing the computation of the Moon betwixt Change and 
Change , or the 24 hours; as likewiſe to the Points of the Compaſs. And ſo 
may the other Index be applied either to Time, or the Points of the Compaſs, 
which ſhall be made plain by the following Queſtions ; which will appear delightful 
and eafie; and the illiterate man will find it moſt uſeful; and he that hath better 
Knowledge, will ſometime uſe the Inſtrument for variety ſake. Firſt, for the 
Figure of the Initrument. 


A Uſeful Variation-Compals, 


Pon the two upper Circles of the Inſtrument I have ſet a moſt uſeful Yarzation- 

| Compaſs, eaſie to be underſtood , and asexaGt as any Inſtrument whatſoever 
for that purpoſe. - You ſhall have full direQion how to uſe them in the following 
Diſconrſe., when we come to treat of the Variation of the Compaſs. But: this 
obſerve, The niiddle Compaſs repreſenteth the Compatls you ſteer your Ship by, 
which is ſubje& to Variation; but the upper Compals and Circle repreſenteth the 
true Compaſs, that never varieth ; and by it you may very readily know how to allow 
for the Variation of the Steering-Compaſs. The inward Circle of the middle Com- 
paſs is divided into 32 Points, with their halves and quarters; and- likewiſe the 
outward Circle of the ſmaller or upper Compaſs. This is too hard for PraQitieners 
at firſt:to know how to ute this Inftrument , to reQifie the Variation of the Compaſs; 
therefore I ſhall be no longer on this Diſcourſe , and proceed to what was promiſed , 
and {few the farther uſe of it afterward. OY 


E: PROPOSITION 1,” \ 
Fhe| Maon being 16 days old;-T demand port what Poinit of the Coni afs foe will 
' * be at 8 of the Click at night — P 


In all Queitions of this, nature you haye the Hour and Time given, and the 
MoondAge, toflitthe-Point of the Compaſs. - To anſiver theſe Queſtions; place 
the middle Index of So/ or the Sun on 8 of the Clock at night; then bring the 
upop.foces of \Ziraror the Noon right over the6"9! day- of her'Apge, in the 
middle Circle of the Sun, and the Index of the Moon'or tpper- Circle points t6 
E. b.$S. half a point Southerly, the true Point of the Compals the Moon will be , 
when ſhe is 16 days old, at 8 of the Clock at night. 

| PROP. ll. 
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The Afoon being 16 days old, 1 demand , What is the Clock, when ſhe is upon the 
S. E, Point ? 


In Queſtions of this nature; you have the Point of the Compaſs, as well as the 
Moons Age therefore turn the Index of the Moon to the South-Eaſt Point; 
keeping the Index faſt to the Point , bring the 16th. day of ber Age in the middle 
Circle, right under Lura's Index , and the Index of the Sun points and ſhews you 
10 aClock at njght , that the Moon will be South-Eaſt. 


FOE HL 


The Moon being S.E.Þb.S. at 8 of the Clock, at night , I demand, How many days 
old jhe « ? > 


In ſuch like Queſtions, you muſt firſt put the Index of the Moon to the Point 
of the Compaſs South-Eaſt-by-South, and the Index of the Sun ſet to the Hour of 
the Night ; then look where the Index of the Moon cuts the Circle of Days, and 
you ſhall find it cut the x 3th. day of the Moons Age required. | 


PROP. IV. 


' The Moon being Eaft-Soth-Eaft , and the Sur Weſt-NorthWeft , 1 demand the 
Atoons Age ? 


In all Queſtions of this natnre , obſerve what you have given; then put the 
Index of the Moon to the E.S.E, Point, and hold it ſteady whilſt you put-the 
Index of the S1n to Weſt-North-Weſt, and then look where the Index of the Moon 
cuts inthe Circle of Days, and you ſhall find it cut the 15th. day of her Age, 
that is the ay ſhe was at the Full, and anſ{wereth the Qyeſtion defared. 


PROP. V. 


The Moon being 17 days old, I demand the time of the Day ſhe will be Eaff- 
North-Eaſt? F074 | 753120it Tre} BOO -4 
, | O53" 1 YM T4 
_ Inall theſe forts of Queſtions, you muſt put the Index af the Moon tp the Eaft- 
North-Eaſt Point , ſtop it faſt there , and turn the Index of the Sun 8bout until the 
17th. day of her Age is under the Index of the Moon; then look what Hour the 
Index of the Sun is upon, and you will find it 6 a Clock ; which anſwers you the 
time of the Day required. 

This is worth your Obſervation , That if the Index points to the Eaſtward of the 
North. and South , it ſhews the Morning 12 hours; - if it points to the Weſtward of 
the North and South, it ſheweth the Evening 12 hours. - Thus you ſee how ready 
the Practitioner in Navigation may have the Uſe of this Inſtrument, and by often 

raiſing it, may be in a ſhort time ſo imprinted in his mind, that as ſoon as he 
hath occaſion to uſe it, he will be able to reſolve it by memory, which isan excellent 
Ornament to a.young Mariner; Therefore ler ſo much. fatisfie for the Uſe of the 
Inſtrument-in ſuch like Queſtions. 3=ranf 


PROP. VI. 


By the Inftrument to find the time of Ehbing and Flowing , in any Port , Ryver, 
or Creek, PE 


Note. You are to obſerve juft at the time of High-Tide , what Point of the Com- 
paſs-the Moon is upon that Day which ſha changeth , in any Port, River, or Creek , 
where you would know the Ebbing and'Flowing of the Tides, and time of High- 


Water or{Full-Sea, This being found , you may know what Hour þelongeth _ 
£ 
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that Point of the Compaſs, by turning the Index of the Moon, as before was ſhewed. 
So you may be ſure to have the Hour always under the Index , on the Change-day, 
throughout all the Points of the Compals; and fo we ſhall proceed to Examples. 


PROF Vik 


The Moon being 16 days old, 1 demand, What a Clock it will be Full-Sea at 
Briſtol , Start-point , Waterford , where an Eaſt-by-South or Weſt-by-North 
Moon on the Change-day makes the Full-Sea ? 


You are to conſider the Point of the Compaſs the Moon is upon in theſe Ports, 
when it is Full-Sea on the Change-day ( as in all other Ports) which in theſe Ports 
is found by obſervation to be always Eaſt-by-South Moon ( which is 6 hours 
45 minutes) bring the Index of the Moon to the Weſt-by-North Point, ſtaying 
it there; bring the 16th. day of her Age under the Index of the Moon , and the 
Index of the Sun will point you to-7 of the Clock and half an hour paſt, the time 
of Full-Sea in the Morning. If it be th& Evening Tide, bring the Index of Lnna 
to the Eaſt-by-South, and ſtay it there, until you have brought 16 Days under 
the Ihdex of Luna, and the Index of So! will point dire&ly upon half an hour after 
7 of the Clock at Night , the time of Full-Sea in the aforeſaid Ports. So you may 
know in every other Port in the ſame manner, if you do as before direted. And 
take this for a Rule, That the Moon betwixt Change and Full is ever to the Eaſt- 
ward of the Sun, and riſeth by day, ftill ſeparating it ſelf from the Sun until ſhe be 
at the Full: Then after the Full, in regard ſhe hath gone more. Degrees. in her 
ſeparation than is contained in a Semicircle, ihe is gotten to the Weſtward of 
the Sun (riſing by night) and applieth towards the Sun again'until the Change- 
day ,, which you may ſee plainly demonſtrated by the Inſtrument. 


PROF. VIiIL 


- The Moon being 16 days old, I deſire to know at what hour it will be Full-Sea at 
London, Tinmouth, Amſterdam, and Roterdam, where a S. W. and N. E. 
Moon makes a Full-Sea upon the Change-day. 


It is found by obſervation , That the S. W. and N. E. Moon makes Full-Sea in all 
the@foxelaid Ports; When the Moon is to the Eaſtward of the Sun that is before 
her, bring the Index of the Moon to the S. W. Point; then turn the 16 day of 
her Age under the Moons Index , and the Index of the Sun an{wereth the Queſtion, 
That iti Full-Sea at all the aforeſaid Ports at 3 of the Clock and 5 in the morning, 
the Mo6n' being 16 days old. | ; 

ISCL1 hat) Th} 


Foros duliler £ PROP. IX. 


At Yarmouth, Dover; 4d Harwich, where a S.S. E. Moon maketh Full-Sea on 

the Change-aay, i the Moon being g days old ," I demand the time or hour of 

Full-Sea that day in the aforeſaid places. Wotts: 

Here it hath been found by experience', That a 'S. S. E. Moon makes Full-Sea on 

the Change-day, in th6-aforefid places; therefore bring the Index of the Moon to 

- the S.S.E. Point, keep it there faſt \dire&tly on the Point, and bring the Moons 

Age to'cut the edge of the'Moons Index, and the Index of the Sun will ſhew you, 

That the time of Full-Sea in the aforeſaid Ports , will be at 5 a Clock.and + jn the 

morning. NE | 
$9 

At St. Andrews ; Diindee,* Lisboh , ad St. Lucas, where a South-Weſt-and-by- 

South Moon makes High-Water or Full-Sea on the Change-day, 'The Moon 

. being 28 days old,” 1 gemand the time of Full-Sea that day in theſe places. 

You have here given you the —— of the Compals; therefore bring the 

index of the Moon, and-ftay it on that Polit , and bring the 28th. day of her Age 

under the <dge of the Index of the Moon, and the Index of the Sun will point you 

—_ out 
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out the time of Full-Sea , which is at half an hour paſt 12 of the Clock at noon, 
in the aforeſaid places. And ſo are all Queſtions of this nature anſwered. And fo 
I will conclude the Uſe of this Inſtrument tor finding the Ebbing and Flowing of the 
Tide, and ſo will proceed to ſhew you Arithmetically how to find the Golden Num- 
ber or Prime, the Epatt, and Full, Ghange, and Quarters of the Moon, and how to 
know her Are for ever; and what S:gn and Degree ſhe is in the Zodiack,, how long 
the Mon ſhineth , and what time of the day or night it is High-water or Full-Sea 
in any Port, and alſo the Aſoor?s Motion , as far as it is uletful for Mariners. 


How to find the Golden Number or Prime, acccording to the 
| Julian, or Ola Hecount. 


d bags may obſerve this, That the Prime or Goldeyi Number: is a Revolution of - 


I9 years, in which ſpace the ancient Atronomers were of opinion , that all 


the Aſpedts between the $7 and Xfoor did return to the ſame point of the Zodzack, 


that they were in 19 years before. To find this uſeful Number, you muſt do 
thus : Always in that vear you would know the Prime Number, add 1 to the date 
thereof, and then divide it by 19, and that which remaineth after 

the Diviſion is the Number required, As for example, --- In the (1 

year of our Lord 1665 , I demand what is the Prime Number. Add 2X7 

to the year of our Lord always x, which makes 1666; then divide S#(3 
that ſum by 19, the remain is the Prime or Golden Number, as you x&66 (87 
may ſee by the Work; 1o the Prime or Golden Number for that X98 
year is 13. This you ſee is very eafie to do fos any other year. x 
Obſerve, That when you find nothing remaining after the Diviſion, tl; 
that it is the laſt year of the A4oxs Revolution, and may conclude , that 1g is 
the Prime for that year. Note. The Prime beginneth always in Famary, and the 
Epatt in March. | | | 


How to find the Epa@, according to the Julian, or Old Meconnt, 
| and what it proceedeth from. | 


T* Epatt is a Numbes that proceedeth from the difference which is-made in, | 


the {pace of one whole year, between the Solar year and the Lunar year, 
Note. The Solar year doth contain 365 days, 5 hours, 48 minutes; and the Lunar 
year (allowing 12 Aons, there being 29 days, 12 hours, 44 minutes between 
Change and Change ) doth contain but 354 days, $ hours, 
48 minutes. So that there is almoſt 11 days difference be- 11 
tween the Revolution of the S#z and Afoon, at every years 13 (z 
end; which difference makes the Epaif. Therefore to find JT Xx#(3 (4 
the Epa#t for any year, firſt you muit know the Prime 
Number for that year , which we found before for the year ——— 
1665. to be 13, Then you muſt multiply this.Prime Nam 143 
ber 13. by 11. and it will make x43. which divide by 30. 
and there remaineth of the Diviſion, 23. which is the Epa# for the year required. 
So I make no queſtion but that you underſtand how to find the Prime and the Epat# 
for any year paſt, preſent, or to come. Therefore I hold this ſufficient to exprets 
lo facil a thing as this is. I have told you already , That the Epat? always begin: 
neth in March; but I ſhall make a {mall Table for thoſe that are ignorant in Arirhme- 
tick, for 32 years to come, -in the latter end of the Second Book. 


A Rule to find the Change, Full, and Quarters of the Moon. 


/ Go unto the Epatt of tlic year propoſed the number of the Months from arch, 

including the Month of: March, and ſubtrat that ſum from 30. the,remain 
ſheweth the day. of the Change > But if the Epadt be above 26. there this Rule 
faileth a dayat the leaſt; but at other times it will be no great difference; There- 
fore it may ſerye for the following Concluſions, 


C As 


Il; 


II, 
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As for Example, I deſire to know the New-/foo7 in October, 1665. The Epact 
is 23. the Months from Aarch are 8. which added makes 31. fromit 30 ſubtracted, 
remains 1. which taken from 30. one whole Aon, there remains 29. So that the 
29th. day of Oftober is the day of her Change , or New-Moon , which by Calculation 
it is at 58 min. paſt 4 in the morning. 

Having thus found the time of the New-Xoor, you may from thence reckon the 


* Age of the Moon , and ſo find the Quarters, or Full-Moon. 


Thus the Adoor's Age is Days, Hours, Min, 


Art the Firſt Quarter O7 Og I1 
At the Full Moon 14 — 18 —— 22 
At the Laſt Quarter — 22 03 —— 33 
At the Whole Moon —— 29 -—— 12 44 


How to find the Age of the Moon at any time for ever. 


AP to the days of the Month you are in, the Epat#, and as many days more as 

are Months from March, including arch for one; and it theſe three Num- 
bers added together exceed 30, take 30 from it as often as you can, and the femain 
is her Aze: But if the Numbers added be under 30, that's her, Age : As for Example, 
1665. the Epat# is 23. I demand, What Age the ſvor is the 21th. day of Seprember ? 
From March to September is 7 Months , the Epadt 23, and the day of the Month is 
21; added together, makes 51; from it ſubtra& 29 , becauſe the Month hath but 
30 days in it, and the remain is 22, the Age of the Moon that day. Had it been the 
22th. of Auguſt, and added them together, it would have made 5 1. Then to have taken 
30 out, there had remained 21 for the I4oor's Age the 22th. day of Auguſt. 


How to find what Sign the Moon in ; with the Moon's Motion 
for every day of her Age, 


Stronomers divide the Compaſs of the Heavens into 12 Signs, which they ſet 
forth by theſe Names and Characters; Aries Y, Taurus &, Gemini Il, Can- 
cer ®, Leo St, Virgo WM, Libra nt, Scorpio m, Sagittarins Þ , Capricornus Wy , 
Aquarins ==, Piſces X: which you muſt be a little acquainted with , and with the 
place of the Sun in the Zodiack in each of theſe Szgns, which you have as followeth. 
- Firſt know, That the Sw entrerh the firſt Sign V the 10th. of March, & the roth. 
of April, It the 11th. of day, S the 11th. of Zane, A the 13th. of Fly, 2 the 
13th. of Auguſt, = the 13th. of Seprember, m the 13th. of October, Þ the 12th. of 
November, Vy the 11th. of December , & the oth. of Fanmuary, X the 8th, of Fe- 
bruary. This known, the place of the S7: is well enough found by adding for every 
| day paſt any of theſe, 1 Degree. 
For the S»» runs through thele 12. 


D.Age. S. D. M4 1D.4 Se Bs Signs but once in a Year; the Aon in 
100 13 11 10107 00. 49] leſs than a Month, wiz. in 27 days, 
hes 1490 2.6 "Hs 7717 74+ ©] 7 hours, 43 minutes. Nore , That every 
5. 3125 1OY 3.2 L, 8 -— 27 TT] New.Meoon, the Sun and Moon are in one 
= af ki ": 432] te > wa 1] Sign and m___ but the Afoon hath 
a ph 5 $3]|8 ” ; 32} a Motion of abont 13 Deprees every 
=D Pe 312 : 25129. :00: 42 day, as is ſhewed in this Table. There- 
& 4 " oy *4 |. **1-2,79 $3] foreaccordingto the Age of the Moor, 
E ve "4 "1 Ol ah - = 03] addthe Signs and Degrees of the Moors 
S 9 f3 ” 35 S S: - K TY Morton , to the place of the Sun at the 
: Fg rad ”— ; Joel] bh > '| New Moon, and fo you ſhall haye the 
I 4+ 4 ho Iv pews 2 Sion and Degree which the Afoor is in 
X flor 24 18 S atloo 'o8 56 at any time deſired. 
pales (ol 28 dolo0."2s. 67 Thus for Example, A New Moor 
iFlos' 19 _ Jolor: oy” 1 1665. the 26th. of November, and the 


Sun and Moor: are both in 14 Degrees 
of 
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of 7. Now upon the the 11th. of December, the Moon being 14. days old, I would 
know what Sign the Moon is in. This Table ſhews, for the 14. day of the Moor's 
Ation , you muſt add 6. 4. D. 28 Mzn. to the ſaid 14 Degrees of F. 

Now counting thoſe 6 S:g75 upon your Fingers, reckoning the Names of the Signs 
in order from Sagittarius, W1,% 2, X 3, Y 4,& 5,16, it falls upon the Szgn Gems, 
Laſtly, adding the odd 14 Degrees unto the 4. Deg. of the ſoor's Motion together, 
ſhews the place of the Moon to be in 18 Degrees of Gemini, | 

There is much uſe mace of the Abe's being in ſuch and ſuch S:gns, in Phyſick, 
and Huſbandry , of which I ſhall ſay nothing; but give you one Concluſion which 
much depends hereon ; that is, 


To know the time of the Moon's Riling , Southing, and Setting. 


Or her Riſing (know this) having found the place, or what S:gz ſhe is in, ſeek 
FE out in the following Kalendar what time the Sw is in this Sign and Degree, and 
there you ſhall find the true time of the Sz-Serting, being in that place : add this 
to the time of the Afoors coming to the South, it ſhews the time of her Serrino ; and 
{ubtracted from it , ſhews the time of her Riſing | 

Thus upon the 1 1 th. of December, as before, the Afoon being 14days old, and inthe 
18 Degree of Gemini, 1 deſire to know the time of the Adoor's Riſing and Setting. 

Firſt multiply 14, the Moon's Age, by 4, divide the Produtt 
by 5; in the Quotient will be 11 aClock, and 5, which is H. AM. 
12 min. that the Afoon will be South that night. Secondly, The \e So, \ 11 12 
Sun is in this Sign and Degree about the 3oth. of Afay, and then Jo Ser. 8 10 
ſets at'8 a Clock and 10 minutes paſt. This ſubtratted, ſhews ND Riſ. - 4+ ©3 
the Riſing of the Aon to be at 3 of the Clock 2 minutes in the _ / Added t9 23 
afternoon. The ſaid 8 hours, 10 being added, makes 19 hours {q Set. 7 22 
22 minutes, which by caſting away 12, the remain ſhews the 
Moon's Setting to be at 7 of the Clock, and 22 min. paſt in the morning , which 
anſwers the Queſtion deſired ; which may ſerve for ordinary uſe. 

| PRAQP. L 2, wy 
How to find when it is Full-Sea in any Port, Road , Creek.,' or River; - 

I have ſhew'd you already how to find the Prime, Epalt, and Ave of the Adoon, it 
any time deſired. Now we will proceed to ſhew you the finding, of Full-Sea in any 
Place; as in manner following, — Firſt, Carefully obſerve the tume of High-Warer 
on the Change or Full of the Moon, in that Port or Place where you would know the 
time of the Full-Sea, or find by the T able what IAoor makes a Full-Sea in the ſaid Pore. 
Secondly, Conſider the Age of the e Hoon; then by eArithmerich reſolve it in this 
manner : Multiply the Aoor's. Age by 4, divide the Produ@ by 5 , the Quotient 
ſhews the Moors Southing; if any thing remain upon the Diviſion, for every Unit 
you muſt add 12 Min. if it was 4 remaining, it would be 48 Min. to be added; then 
add the hour that it Flows on the Full or Change to it, and the Total is the hour of 
Full-Sea : if it exceed 12, ſubtra&t 12 fromit, the remainder is the hour of the day 
or night of Full-Sea, in any Port, Rzver, or Creek, Which I will make plain by ſome 
Examples, ( viz.) 

PER OF:::1% | 
The Moon 16 days old, I demand, What a Clock_it will be Full-Sea art Briſtol , 
Start-Point, and Waterford, where an: E.b.S. and W. b.N. Moon maketh 
Full-Sea oz: Change or Full of the Moon. | 


Conſider here an E.b.S. on maketh 6 hours 45 minutes, Þ © Age 76 
and the Aye of the Afoos is 16 days old: Therefore multiply the —+ 
Age by 4, and it makes 64 divide that by 5, and it is 12, x( = 
and 4. remaineth, which is 48 min. To it add 6 hours 45 mi- : 5 P, a 
nutes E.b.S. it makes 19 hours 33 minutes. Therefore fub- WILRS 
traft 12 hours from it, there remaineth 7 a Clock 33 minutes, | ;FI5 6 4s 


the time of Full-Sea in the morning at the aforeſaid Ports; | 1 Is 33 
which you may compare with yous Þyſtrument, and find it very Subjr. 12 og 
well agree. | Full-Sew, 7 33 

£4 PROP. 
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The Moon being 25 days old, I demand, What a Clock, it will be Full-Sea at 
London, Tinmouth, Amſterdam, and Roterdam , where z flows S. W. 


Conſider that at theſe Places on the Full or Change-days al Age D 25 
S. W. Moon maketh Full-Sea , which is 3 hours. Therefore —_4 
multiply 25, the Moon's Age, by 4, it makes 100. That divide Ioo. 
by 5, in the Quotient will be 20, and nothing remain. To , S 

it add 3 ho. S.WW. and it makes 23 hours. From it ſubtract | X@0 (20 


12, and the Remainder thews you , That it will be Full-Sea FF S.W. 
at all the aforeſaid Places, at 11 of the Clock in the morning. | 6. 
So you will find it agree with your Inſtrument. J ge OY 


FATE IV 


The Moon being 9 days old , I deſire to know the hour of Full-Sea at Quinborough, 
Southampton , and Portſmouth. 


Note , That a South-Moon on the Full or C hange-day , maketh Full-Sea at theſe 
Places. Therefore multiply the Afoor”s Ave by 4, it makes 36; that 
divide by 5 , and the Quotient is 7 of the Clock; and 1 remaineth , 
which is 12 minutes, the time of Fu/l-Sea at the aforeſaid Places, the oo 
Aoor's Age being nine days. Note , If a North or South Moon makes 3 
Full-Sea on the Full or Change-aay, there is nothing to be added to the (1 
Quotient; but the Quotient is the hour of the day, and the Remain- Fs (7 12 
der is the min. as before direfted. ' One Example more ſhall ſuffice. 5 


PROP. V. 


The Moon 5 days old, I demand the time of Full-Sea at Rocheſter , Malden, 
Blacktail, where S. b. W. Moon # Full-Sea. 


Here you may note , That on the Full or Change-day at theſe Places it flows S.6.1W. 
which is but one Point from the South; being but 5 of an hour, or 45 min. ( And 
it had been all one if it had been North-by-Eaſft.) Multiply by 4, divide by 5, and 
the Quotient will be 4; to it add 45 min. S. b. W. ſhews you it will be Full-Sea at 
the aforefaid Places at 4 a Clock and 45 min. in the morning. By this time I hope 
I have made the Pratt:tioner able to know the time of Fall-Sea in any Port, by Inſtru- 
ment and Arithmetick,:. Therefore I will leave him a ſmall Table for his uſe. 


&' > © 


—  —— 


eA TIDE-TABLE. 


Rye, Winchelfey, Culſhot , a S.b. E. Moon.———-; 
Rocheſter, Malden, Blacktail ,, S. b. W. 
Yarmouth, Dover, Harwich; $S.S.E. SR 
Graveſend, Downs, Blackneſs, Silly, S.S.W.—-— —| 
Needles, Orford, South and North Fore-land, S. FE, b. 
Dundee , St. Andrews, Liſbon, St. Lucas , S.W, b. 
Pool, Iles of an, Dunbar, Diep, S. E. 
London, Tinmouth, Amſterdam, Roterdam, S. W — 

Portland , Hartflew, Dublin , S. b. W. - 

Barwick,, Fluſhing, Hamborough, S. W.b. W,_— 
Milford, Bridgewater, Lands-end, E.S,F.————— 
Baltimore, Corke, Severn, Calice, W.S. W, ————. 
Briſtol, Start-point, Waterford, E. Þ.S. to 
Falmouth, Humber, NewcaſNe, W. b.S. 
Plimouth, Hull, Lyn, St. Davids, W. &- E.— 
Quinboroueh , Southampton , Portſmouth, N. + S.— 
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Add any two Numbers together of the foregoing Table, and they ſhall be 12 
kours; Except the two laſt, V. S. and E.W. And what hath been ſaid from the Sourh, 
; either 
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either Eaftward or Weſtward , the ſame an{wereth to the North, either Weſtward 
or Eaſtward. And ſo much for the Tides. , But we will know the Adoorn's Motion, 
and the Proportion between Tide and Tide. 


PFROP VL 
The Motion of the Moon , and the Proportion of Time betwixt Tide and Tide. 


After all this, I will ſhew you in brief the otion of the Moon , and the reaſon 
of the difference between Tide and Tide. _ 

You muſt note , the orion of the Moon is twofold. Firſt, A Motion, which 
is from Eaſt to Weſt, cauſed by the diurnal ſwiftneſs of the Primum Mobile. Se- 
condly , Her own Motion in the Zodiack from Weſt to Eaft, which the oor per- 
formeth in 27 days, 8 hours, 8 minutes; in which ſpace ſhe returns to the ſame point 
of the Zodiack from whence ſhe departed. But to come to the ſame Point where 
ſhe was in Conjun&ion with the Swzz Taſt ( by reaſon the Sus orion every day is 
Eaſt, r Degree ) the 40 muſt move longer 2 days, 4 ho. 36 min, more than her 
natural Motion, before ſhe can overtake the Sun, to come into Conjuntion with 
him; ſo that betwixt Chavge and Change is 29 days, 12 hours, 44 minutes, by my 
account. The Mariner always allows juſt 30 days between the Changes , by reaſon 
he will not be troubled with {mall Fra&ions of Time, in this Account of Tides, 
which breedeth no great error : Reaſon therefore muſt needs ſhew me this, That 
I muſt allow, owng to that Proportion , the Aon in every 24 hours to depart 
from the Sun 12 Degrees, (which is 4.8 min. of time.) Now if the 40 move in 
24 hours, 4.8 min. then in 12 hours ſhe muſt move 24 min. and in 6 hours, 12 min. 
and by this proportion each hour ſhe moveth 2 min. and fo the Tides differ as the 
time differs. : | 

I will add one old approved Experience for the Mariners uſe, though it is imper- 
tinent in this place, that is, To cut Hair in the New of the 207; cutting, ſhaving, 
clipping in the Ware, cauſeth baldneſs. So I hope I have ſatisfied the Learner 
concerning the oor. 


CHAP. III. 


The Prattick Part of Navigation , iz working of a Ship in all 
weathers at Sea. 


E have been ſhewing the Prattitioner all this while, the Courſe and 

\ Motion of the oor, and ſo by it to know how to ſhift the Tides, 
or time of High-Water , in any Port, Road, Harbour , or Creek,, In- 
{trumentally and Arithmetically. The next thing to be obſerved by a Learzer, 
is the Words of Command, with readineſs to anſwer and obey, which is the moſt 
excellent Ornament that can'be in a Compleat Navigator, or Mariner. And as 
Captains Exerciſe their Men on Shore, that their Souldiers may underſtand the 
Poſtures of War, and to execute it, when the Word of Command is given by their 
Commander: In like manner are Sea-men and Mariners brought up in Practical 
Knowledge of Navigation at Sea, in working a Ship in all Weathers. Although 


the Rules here demonſtrated are but of -little benefit to him, that hath been' 


brought up all his Life-time at Sea; and lets to thoſe that be altogether ignorant in 
Marme Aﬀairs : But that the Prattick, may be delivered in proper Sea-Phraſes, ac- 
cording to each ſeveral Material that belongs to a Ship compleatly rigg*d, with the Ute 
of the leveral Ropes in working and trimming of Sails at Sea on all Occations, cannot 
bedenjed by thoſe that know theſe things perfe&ly : Therefore it is impoſſible for any 
Man to be a Compleat Mariner or Navigator, without he hath attained to the true 
Knowledge of Theorrek and. Praitick,, being both Siſters and inſeparable Companions, 

that makes them perfe& Nawigators; Therefore I could not let this ſcape my Pen. 
And to explain my ſelf, that I may prevent the Cenſures of all ſuch that will be 
curious , inquiring whether I am not lame,'or incapable of that, and like themlielves 
appear imperfect; I may ſpeak it with trouble to my 1elf, and ſhame to others, __ 
| chere 
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there was never more lame and decrepit Fellows preferred by Favour and Fortune, 
as alſo by Kindred, and by Scrving for Under-Wages as now adays. Let a man go 
aboard the beſt Ship at Sea, and it will be very rare to find [gnorance out of the 
Officers Cabins, and commonly able Afariners and more ſufficient men before the 
Maſt, who are forced to hawl a bowling , through the averſeneſs of their Fates, 
which is great pity. I ſhould be glad to live to ſee a more cqualler Balance among 
Sca-men, and their Imployers, to further the induſtrious, and encourage the deſerving 
Men); for if this rcility ſhould continue _ it is to be feared, in ſome ſhort 
time , the Compleat Mariner will be hardly found aboard any Ship, to the great dit- 

aragement of our Engliſh Nation , which hath from time to time ſo long delervingly 
had the Superiority over all other parts of the World, for breeding the moſt famous 
Navigators. The Hollander to his Loſs knows it right well , that there are none 
like Engliſh for Courage at Sea; but that many of them out-ſtrip vs in the Art of 
Navigation, which proceeds from the former unequal Balance , which makes our 
expert Sailers to ſeek, if Fortune will be fayourable amongſt them; or elle they had 
not at this day beert Zzzhand Afighty, and in fuch a flouriſhing Condition as now 
they are. Therefore I hope to ſee and hear , That the Engli(h Mariner will make 
better uſe of ſwift-ſtealing Time , that he may redeem what is loſt, and attain to 
ſuch perfeRion, as that he may parallel his Are with his Yalour and Courage ; And 
that Imployers will uſe more Equity, in placing deſerving men according to their 
merit. { all not draw out my digreſſion to any longer diſcourle; for I know my 
plain Rhetorick will not reliſh in ſome mens ears, though it may in others: There- 
fore I ſhall draw to a concluſion , deſiring that no man will cenſure me , before he 
knows what is in me, or is able to mend this. For ſome there are, being a little 
touched ( as the common ſaying is Y that if they had me at Sea, they would put me 
to ſeek all my preſcribed Rules; but I would have ſuch to know, That when I am 
at Sea, I ſhall work the Ship in all Aſſays as well as ever they did ,'and can as often 
as I ſhall be called thercunto, after XA manner, (viz.) 


PROP. I. The Wind #« fair. 


The Wind is fair, though but little; it comes well, as if it would ſtand ; there- 
fore up a hand and looſe fore Top-ſail in the Top, that the Ships may ſee we will Sail z 
Bring Cable to the Capſton , heave up your Anchor, looſe your Fore-ſail in the 
Brailes; put abroad our Colours, looſe the Mizen in the Brailes. Is all our men on 
board ? Thoſe that be on Shore may have a Tow, and be bleft with a Ruther; for 
we will ſtay for no man. Come my Hearts, heave up your Anchor, that we may have 
a good Prize. Come , Who ſay Amen? One and all. Oh brave Hearts, the Anchor 
is a Peck; heave out Fore-top-fail, heave out Main-top-fail, hawl home the Top-1ail 
Sheets. The Anchor is away , let fall your Fore-ſail, hoiſe up your Foretop-ſail, hoiſe 
up your Main-top-fail; up and looſe the Main-fſail, and ſet him; loofe Sprit-ſail, and 


 Sprit-ſail Top-fail. A brave Gale. Bring the fore-Tack to the Cat-head, and trim 


our Sails quartering; hoiſe up our {mall Sails, heave out the Mizen-top-ſail and ſet 
him. Now we are clear, and the Wind like to ſtand; hoiſe in our Boats before it 
is too much Sea, aboard Main-tack , aboard Fore-tack, a Lee the Helmne hand- 
_— and bring her to eaſily, that ſhe may not ſtay. Brace the Fore-fail and Fore- 
top-ſail to the Maſt, and hawl up the Lee-Bowlings, that the Ship may not ſtay ; paſs 
Ropes for the Boats on the Lee-ſide, and be ready to clap on your Tackle , and hoiſe 
them in; ſtow them faſt. Let go the Lee-Bowling of Fore-ſail , and Weather- 
Braces. Right you Helmne , hale aft the Fore-ſheet, trim the Sails quartering as 
before : Loole Sprit-ſail, and hale aft the Sheets; and hoife up the Sprit-ſail-top-1ai, 
and other ſmall Sails. Set the Main-ſtay-ſail, and Fore-top-ail-ſtay-fail, and Mizen- 
ſay-ſail, and Main-top-ſail-ſtay-ſail, and lace on your Boonets, that we may make 
the moſt of our way. To our Station; clear your Ropes. Come , get up our ſteering 
Sails. The Lee ſteering Sails of Main-fail, and Main-top-ſail , Forc-fail and Fore- 
top-fail only; for they will fit faireſt, and draw moſt. 1 have on purpoſe omitted 
ſeveral Words, by reaſon I would not trouble the Reader with ſuch indifferent 
things as are conceived by all 2fariners to be done; as Cooning the Ship , Bracing 

Veering , 
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Veering, and Haleing aft, Hoiſing, Looring, and the like : but it is to be ſuppoſed 
that all this is done. Thus you have a brave Ship under all her Sails and Canvas, in 
her ſwifteſt way of Sailing upon the Sea, Now let us have her right before the Wind. 


| Right afore the wind, and 4 freſh Gale, 


The Wind is vered right aft, take in your Fore and Fore-top-ſail-ſteering-ſail, 
and Fore-top-ſail, and Main and Main-top-fail-ſtay-lails; for they are becalmed 
the After-ſails, and will only beat out. The Wind blows a freſh Gale, round 
the Main-ſheets, and Fore-ſheets, ſquare your Yards, take in your Main and Main- 
top-{ail , Steering-{ails. Unlace your Bonnets. Take in your Main and Fore-top- 
gallant-ſails; in Sprit-fail, and Mizen-top-ſail , let go the Sheets, hale home your 
Clew-lines, caſt off Top-gallant-bowlings. Thus you have all the ſmall Sails in, 
and furled , when it blows too hard to bear them. 


The Wind vereth forward , and ſcanteth. 


The Wind ſcanteth, vere out ſome of your Fore and Main-ſheets, and Sprifle- 
ſheets, and let go your Weather-bracesz tope your Sprit-ſail-yard. The Wind 
ſtill vereth forward; Get aboard the Fore and Main-tack ; caſt off your Weather- 
ſheets and Braces : The Sails are in the Wind , hawl off Main and Fore-ſheets; the 
Wind is ſharp, hawl forward the main Bowline and fore Bowline, and hawl up the 


Main-top-ſail and Fore-top-ſail Bowline , and fer in your Lee-braces, and keep her 


as near as ſhe will lie. Thus have you all the Sails trimm'd ſharp, and by a Wind. 
The Wind blows Fricking. 


The Wind blows hard ; ſettle our Fore and Main-top-ſails two thirds of the Maſt 
down. It is more Wind, come, hawl down both Top-fails cloſe. Come, ſtand 
by, take in our Top-ſails: Let go the Top-fail Bowlines, and Lee-braces; let go 
the Lee-ſheets, ſet in your Weather-braces , ſpill the Sails , hawl home the Top- 


{ail Clewlines, ſquare the Yard.” Now the Top-ſails are furled , and you have; ; 


the Ship in all her low Sails, or Courles. 


It bloweth a Storm. 


It is like to over-blow; Take in your Sprit-ſail, ſtand by to hand the Fore-ſail. 
Caſt off the Top-fail Sheets, Clewgarnets, Leechlines, Buntlinesz ſtand by the Sheet, 
and brace; lowr the Yard and furl the Sail; here is like to be very much Wind : 
See that your main Hallyards be clear, and all the reſt of your Geer clear and caſt 
off. (It is all clear.)Lowr the Mkin-yard; hawl down upon your down-hawl ; now 
the Yard is down, hawl up the Clewgarnets, Lifts, Leachlines, and Buntlines , and 
furl the Sail faſt, -and faſten the Yards, that they may not traverſe and gall. Thus 
have you the Ship a trije under a Mizen. _ 


A very hollow growp Sea. 


We make foul weather, look the Guns be all faſk, come hand the Mizen. The 
Ship lies very broad off, it is better ſpooning before the Sea, than trying or hulling z 
So reef the Fore-{ail and {et him; hawl aft the Fore-ſheet : The Helmne is hard 2 
weather, mind at Helmne what is faid to you carefully. The Ship wears bravely 
ſteady, the is before it; belay the fore doon- hall, it is done, The Sail is fplitz 
go hawl down the Yard, and get the Sail into the Ship, and unbind all things clear 
of it. Starboard; hard up, right your Helmne, Port, Port hard , more hands, 
he cannot put up the Helmne. 4 very fierce Storm. The Sea: breaks ſtrange. and 
dangerous ſtand by to hawl off upon the Lannierd of the Whipſtaff, and help the 
man at Helmne, and mind what is faid to you. Shall we get down our Top-maſts? 
No , let all ttand, She ſcuds before the Sea: yery well; the Top-maſt being _ 
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det them. It blows a brave chaſing Gale The Ship makes brave way t 


the Ship is the holſomeſt, and maketh better way through the Sea , ſecing we 
have Sea-room. Thus you ſee the Ship handled in fair Weather and foul, by and 
large, Now let us ſee how we can turn to Windward. 


The Storm us over, let us turn to Windward. 


The Storm. is over , ſet Fore-ſfail and Main-fail ; bring our Ship to ; fet the 
Mizen, the Main-top-fail, and Fore-top-fail, Our Courſe is E.S. E. the Wind is 
at South : Get the Starboard-tacks aboard, caſt off our Weather-braces and Lifts; 
ſet in the Lee-braces, and hawl forward by the Weather-bowlings, and hawl them 
taught and belay them, and hawl over the Mizen-tack to Windward ; keep her full, 
and by as near as ſhe will lye. Fow Wind you? Eaſt. A quade Wind: No near, 
hard no near: The Wind yereth to the Eaſtward ſtill... How Wind you? N.E. 
Hard, no near. The Wind is right in ourteeth; no near ſtill, How Wind you ? 
N.W.b.N. The Wind will be Northerly , make ready to go about ; we ſhall lye 
our Courſe the other way, no near, give the Ship way, that ſhe may ſtay : Ready, 
ready, a-lee the Helm, vare out the Fore-ſheet , caſt off the Lee-braces of your 
Fore-ſail and Fore-top-fail, brace in upon your Weather-braces, let go Fore-top- 
bowline. The Fore-ſails is a-back-ftays, hawl Main-fail, hawl, let riſe the Main- 
tack, caſt off your Larboard-braces ; let go Main-bowline , and Main-top-lail- 
bowline; brace about the Yard , hawl forward by the Larboard-bowlines ; get the 
Main-tack cloſe down, ' in the Chels-tree : the Sheet is cloſe aft; hawl, off all; 
hawl; get to Fore-tack , let go Fore-bowline , and Fore-top-fail-bowline; hawl 
aft the Fore-ſheet, hawl taught the Main-bowline, and. Main-top-fail-bowline 
ſhift the Mizen-tack , hawl taught Fore-bowline , and Fore-top-ſail-bowline ; ſet 
in the Lee-braces fore and aft, keep her as near as ſhe will lye. —- No near , How 
Wind you? N.N.E. thus, ware no more; no near, keep her full, The Wind is 
at N. N, E. thus, ware no more. ( How Wind you?) E.N.E. The Wind is at I. 
keep her away her Courſe E.S. E. Caſt off the Lee-braces and Weather-bowlines, 
and ſet in your Weather-braces. Vere out the Main-ſheet, and Fore-ſheet,, looſe 
the Sprit-lail, and Sprit-ſail-top-fail , and Mizen-top-fail, and Top-gallant-fails ; 
hoiſe them up, the Wind veres aft ſtill; ſet viſe the Fore-tack : the Wind's quar- 
tering , hawl aft the Fore-ſheet , bring it down to the Cat-head with a pals-a-ree 
ſteddy in your Weather-braces; the Wind ſtands. Thus you have the Ship as at 
firſt , ſteering under all her Canvas, quarter Wind :' ſhe' hath been wrought in all 
manner of Weather, and all forts of Winds. Therefore we will draw to a con- 
clufion with a Man of War in Chaſe and taking of her Prize, and fo leave this 
PraQick Part to your Cenſure. v9 


The Man of' war in her Station. 


Now. we are in our Station , and a good Latitude, hand your Top-ſails and furl 
your Main-fail and Fore-fail , and brail up the Mizen., and let her lie at Hull, until 
Fortune appear within our Horizov. Up aloft to the Top-maſt-head, and look 
abroad, young men; look well to the Weſtward, if you can fee any Ships that 
have been nipt with the laſt Eafterly Winds, A Sail, 2 Sail. Where? Fair by us. 
How ſtands ſhe ? To the Eaſtward, and is two Points upon her Weather-bow, and 
hath her Larboard-tacks aboard. O then ſhe lies cloſe by a Wind ; we ſee her upon 
the Decks plainly. A good man to Helm. Up young men, and looſe the Fore-lail, 
Main4ail, and Mizen; Get the Larboard-tacks aboard ; heave out the Main-top-ſail, 
and Fore-top-ſail , and looſe the Sprit-fail. Keep her. as near as ſhe will lie; hawl 
aft the Sheets, and hawl up your Bowlines taught. Do you ſee your Chaſe ? Yea. 
How Wind you? E.N.E. Then the Wind isat N. Hoife up your Top-fſails as high 
as you can; heave out Sprit-ſail-top-ſail ' and Mizen-top-ſail ; hawl home the Sheets, 
and hoiſe them up : __A young man. looſe the Main-top-gallant-ſail, and Fore-top- 
Eallant-lail; bawl home the Sheets; and hoiſe them up; hoiſe up Main-ſtay-ſail, 
and Mizen-ſtay-ſail, and looſe the Main-top-ſail, and Fore-top-lail-ſtay-{ails, and 
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Sea, weraile her apace z if ſhe keep her Courte, we ſhall be up with her in three 
Glaſſes. No near , keep the Chaſe open with the Litch of the Fore-fail. So, thus, 
keep her thus. Come aſt ail hands, the Ship will Steer the better when you ſit all 
quiet, by her ſmall Sails; tor the 15 too much by the Head. The Chaſe is a luſty 
brave Ship. So much the better, the hath the more Goods in her Hold. The Ship 
hath a great many Guns, it may be ſhe's a Privateer. ---- Poxt, the Chale is about, 
come fetch ker Wake, and we will be about after her. We Sail far better than 
ſhe; we have her Wake, a-lee the Helm, vere out Fore-ſheet, Every man ſtand 
handſomly to his buſineſs, and mind the Bowlines and Braces, Tacks and Sheets; 
hawl Main-fail , hawl. Let go Main-bowline, Top-bowline, Top-gallant-bowline ;. 
hawl of all , hawl, hifts the Helm; bring her to, hawl the Main-ſheet and Fore- 
ſheet cloſe aft. Sct in the Lee-braces, hawl taught the Bowlines. The Chale keeps 
cloſe upon a Wind ;, keep her open under our Lee, Gunner, ſee that you have 
all things in readineſs, and that the Guns be clear; and that nothing peſter our 
Decks. --- Down with all Hammocks and Cabins that may hinder and hurt us. 

wmer , is all our Geer ready ? Is there ſtore of Cartrages ready filld , all manner 
of Shot at the Main-maſt? 1s there Raramers, Sponges, Ladles, Priming-irons, and 
Horns, Lintſtocks, Wads, and Water at their ſeveral quarters ſufficient for them ? 
Be ſure that none of our Guns be cloy'd; and when we are in Fight, be ſure. to 
load our Guns with Croſs-bar and Langrel. Always obſerve to give Fire when the 
Word is given. See that there be Half-pikes and Javelins in a readineſs, and all 
our Small-ihot well furniſhed, and all their Bandaleers filPd with Powder, and Shot 
in their Pooches. © See that our Murtherers and Stockfowlers have their Chambers 
fild with good Powder, ,and Bags of Small-ſhot to load them, that if we ſhould 
be laid aboard , we might clear our Decks. Starboard, the Chaſe pays away more 
room, Starboard hard; Vere out ſome of the Main-ſheet and Fore-ſheet; Caſt off 
the Larboard-braces , Steddy, Keep her thus: Well Steer*d; the Chaſe goes away 
room, her Sheets are both aft, ſhe is right before the Wind : Stereboard hard; 
Let riſe Main-tack , let rife Fore-tack z Hawl afle Main-ſheet, :hawl aft For2-ſheer. 
We have a Stern-chaſe , but we ſhall be up with her prefently, for we fetch upon 
her hand-going. The Chaſe hawls up his Main-ſail and furls it; ſhe puts aboard 
her Waſt-clothes ; ſhe will fight us. Come up young men, and furl our Main-fail; 
fling our Main-yard, with the Chains in the Main-top; fling our Fore-yard, put 
aboard our Waſt-clothes; he will fight us before the Wind; I fee ſhe is full of 
Men, It is a hot Ship, but deep and foul. Come chearly my Hearts, it is a Prize 
worth fighting for, The Chale takes in her {mall Sails; Up aloft and take in our 
Top-gallant-fails, Sprit-fail-top-fails, Mizen-top-fail , and furl the Sprit-ſail, and 
get the Yard alongſt under the Bowſprit. She puts aboard her Colours, it is Red, 
White, and Blew; they are Dutci Colours, no force; Boy, up and put abroad 
St. George's Colours in our Main-top; ſtep aft a-hand, and put abroad our Ancient , 
Call all hands aloft, Come up aloft all hands, They are all up Captain. 


Gentlemen, We are here employed and maintained by His Majeſty King CHARLES 
and our Countrey, to do our Eizdeavours to keep. this Coaſt from Pyracy and Robbers, 
and His Majeſties Enemies ; and it 1s our fortune to meet this Ship at this time : There- 
fore I deſire you in His MajeSties Name, and for the ſake of our Countrey , and the 
Ho:our of our Engliſh Nation, and our ſelves, for every man to behave himſelf ccu- 
rageors like Engliſhmen; and not to have the leaſt ſhew of a Coward : but to obſerve 
the Words of Command , and do his utmoſt endeavour. Into God's hands we commat 
our Cauſe , and our ſelves. So every man to his Quarters, and jhew his Couraze , and 
God be with you. 


She ſettles her Top-ſails, we are within ſhot; let all our Guns be looſe; in the 
Tackles; and the Ports all knockt open, that we may be ready to run out our Guns 
when the Word is given. Up noiſe of Trumpets and hail our Prize z ſhe anſwereth 
again with her Trumpet: Hold faſt Gunner, do:not fire till we hail them with our 
Voices, Port, Edge towards him, he fires his Broad-fide upon us. What chear 
my Hearts? Is all well betwixt Decks? Yea, Yea, only he rackt us through and 
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through. No force, it is his turn next) but give not Fire until we are within Piſtol- 
ſhot. Port, edge towards him. He plies his Small-ſhot; hold faſt Gunner. Port, 
right your Helm. We will run'up his Side. Starboard a little ; Give Fire, Gunner. 
That was well donie. This Broad-ſide hath made their Deck thin , but the Small- 
ſhot at firſt did gaul us. Clap in ſome Caſe-ſhot in the Guns you are now a loading. 
Brace too the Fore-top-ſail , that we may not ſhoot a-head : He lies broad off to 
the Southward , to bring his other Broad-ſide to bear upon us. Starboard hard, Get 
to Larboard Fore-tack; trim your Top-fſailsz run out your Larboard Guiis. He 
fires his Starboard Broad-ſide upon us , he pours in his Small-ſhot. Starboard , give 
not fire until he fall off, that the Prize may receive our full Broad-fide. Steady : 
Port a little; give Fire, Gunner : His Fore-maſt is by the board. This laſt Broad- 
fide hath done great Execution. Cheerly my Mates, the day will be ours; He is 
ſhot a-head; He bears up before the Wind to ſtop his Leaks: Keep her thus; Well 
Steered. Port, Port hard; Bear up before the Wind, that we may give him our Star- 
board Broad-ſide.Gunner, Is there great ſtore of Cafſe-ſhot and Langrel in our Guns ? 
Yea, Yea. Port, make ready to Board him; Have your Lafſhers clear , and able men 
with them. Edge towards him when you give Fire: Bring your Guns to bear 
amongſt his Men with the Caſe-ſhot. Well Steered, we are cloſe on board. Give 
Fire, Starboard , Well done Gunner ; They lie Heads and Points aboard the Chaſe. 
Come, A-board him bravely ; Enter, Enter. Are you lached faſt? Tea, Tea, We 
will have him before we go here-hence. Cut up the Decks; Ply your Hand- 
Granadoes and Stink-Pots. He cries out Quarter; Quarter for our Lives, and we 
will yield up Ship and Goods. Good Quarter is granted, provided you will lay 
down all your Arms, open the Hatches, hawldown all your Sails and furl them; looſe 
the Lachings , we will ſheer off our Ship, and hoiſe out our Shallop. If you offer 
to make any Sail , expe& no Quarter for your Lives. Go with the Shallop, and ſend 
aboard the Captain, Lieutenant, and Maſter and Mates , with as many more as the 
Shallop will carry. So we will leave the 24ar of War to his Prize, and to ſecure his 
Priſoners. And now I have ſhewn you thus much of the Pradtick part of Nawvi- 

ation , in which you may perceive that I have wrought the Ship in all Eſſays, in 
Words and proper Sea-Phraſes; and if I were at Sea, I ſhould perform it both in 
Word and Deed : therefore I leave it all to your Judicious Cenfures. And o E 
will conclude with Ovid, when he failed in the Jomarn Streights: 


Nothing but Waves we view in Sea where Ships do float, 
; Ard Dangers lie, huge Whales , and all Fiſh play: 
| Above our Heads, Heaven's Star-embroidered Coat, 
Whoſe Vault contains two Eyes , for Night and Day; | 
Far from the Main, or any Marine Coaſt, 
*T wixt Borean Blaſts , and Billows, we are toff. 
If Ovid #n that ſtraight Ionian Deep #3 
Was toſs ſo hard , much more are we on Seas | 
Of larger Bounds , where Staff and Compatls keep 
Toe ſtrilt obſervance : Yet in this uneaſe 
Of Tacking Boards, we ſo the way make ſhort, 
That ſtill our Courſe draws nearer to our Port, 
Between the Stream and ſilver-ſpangled Skie 
We rolling climbe , then hurling fall beneath ; 
Our way us Serpent-like , in Meads which lie, 
That bows like Graff, but never makes a Path : 
But fitter, like Jong Maids and Youths together, 
Run here and there, all where, and none know whether. 


Our way we know, and yet unknown to other ; 

And whiles micknown to us , before we dive : 

The Hand and Compals that governs the Ruther 

Do often erre , although the Pilots ſtrive | 
With Chart and Compals, yet our Reck'nings fall 
Too narrow, ſhort, to high, too wide, too ſmall. 
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To diſcon this , remark, when we ſet Land, 

Some this, ſome that do gueſs, this Hill, that Cape. 

For ſums hours our Skill in ſuſpence Stand, 

Terming this Shore , that Head-land Points the Map ; 
Which when miſtook_, this forg'd Excuſe poes Clenr. 
O ſuch and ſuch a Land it firſt did *pear. | 

In all which rife , ſtref"d Sailers have the pai, 

By aruazing, pulling, hawlins, ſtanding to it | 

1: Cold and Rain, both dry and wet, they ſirain 

Themſelves, and toyl; none elſe but they muſ# do zt. 
Boto Prow and Poop do anſwer to the Helm; 

The Steerlinan ſmgs , no Grief his Foy can whelm, 


By Night our Watch we ſet, by Day our Sight, 
Aad furl our Sails; If Pirates do appear, 

We reſt reſolu'd ; *Tis Force make Cowards fioht, 
Though none more aare, than. they that have moſi fear. 
Irs Courage mihes us raſh, and Wildom cold; 
Yet Wiſe-men ſiout , and ſtroas , grow Lion-boid. 


Sapientiam Sapiens dirigit, Artes Coartifex , cc.  Phocylides. 


The Wiſe-man knows his Witdom how to uſe, 
Th Artificer, what Art ts beſt to chuſe. 
"Tis a true Saying , and approved long, 
The Wiſe-man is more worthy than the Strong. 
. The Fields he tills, che City he can guide, 
And for the Ships in Tempeſts will provide. 


Geometrical Defmitions. 


- RTS, faith Arnobins, are not together with our 14zds ſent out of Heaven 
A but all are found out on the Earth, and are in proceſs of time {ought and 
fairly forged by a continual Meditation, Our Minds perceiving ſome 
Things to happen well , while it doth imitate, attempt, and try, while it doth reform, 
and change, hath out of theſe ſome Science or Art, the which afterwards by Study 
is brought to {ome perfection. | 
Yet the Praftice of Art is not manifeſt but by Speculative Illuſtration : And for 
this cauſe I choſe a Speculative Part; And firſt of Geometry, that you may the better 
know the Practice. To begin then. 


I. A Point # that which hath no Part, 


A Point is {uppoled to be a Thing indiwiſible, or that cannot be divided into Parts, 


being the beginning of all Dimenſion. As the Point or Prick noted with 
the Letter A; and is but only the Term 


or End of Quantity. A 
II. ec Line 5s Length, without Breadth or Thickneſs. 
_ | hon 
A Lines Extremes or Bounds are two C D 
Points, as you may fee in the Line a, 6. 
A Line is either ſtraight or crooked, A Z 


Line is capable of Diviſion in Length only, 
and may be divided equally in the Point C, 
or unequally in.D. > B 
D III. ef 
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II. 4 Right Line #s the ſhgreſt of all Lines, drawn from any two Points. 


IV. A Superficies has Longitude and Latitude only. 


A Superficies is that which hath only 

RE ON I "JST TH length and breadth. In the firſt kind 
| 3 of Magnitude the Motion of a Poznr pro- 

duceth a Line : So in the fecond kind of 

4 | Magnitude, the Motion of a L:ne pro- 
duceth a Superficies. This is alfo capable 

= # es D of two dimenſions, as the length A B 
and CD, and the breadth AC and 


BD; and may be divided into any number of Parts. 


V. The Extremes of a Superficies are Lines. 


As the Ends of a Line are Points, ſo the Bounds or Extremes of a Superficies are 
Lines; as the Lines A B, and BD, and DC, and CA. 


VI. A Plain Superficies /zeth equally between his Lines. 


So the Superficies ABCD is that which lieth dire& and eyenly between his Lines, 
and is the ſhorteſt of all Superficies between the ſame Lines. . 


VII. 4n Angle # when two Lines are extended in the ſame Superficies , ſo that 
they meet together in a Point, inclining to each other. 


B As you may ſee the two Lines AB and BC incline 


one towards the other, and touch one the other, in 

the Point B, In which Pointe , by reaſon of the in- 

clination of the faid Zines, is made the Angle ABC. 

And here note, That an Azgle is moſt commonly 

ſigned by three Letters, the middlemoſt whereof 

1 ſheweth the Angular Point , as when we' ſay the 

A F C %, ABC, you are to underſtand the Arzle 
at B, 


VIII. 4 Right Angle i that which 5s produced of a Right Line, falling upon 
a Right Line , and making two equal Angles on each ſide. 


A As upon the R:ght Line CD fſup- 

| pole there ſtands another Right Line 

AB, in ſuch fort that it maketh the 

Angles on either ſide thereof equal ; 

O namely, the Angle ABD on the one 

ſide, equal to the Angle ABC on 

gs fide; then are either of 

ele Anples , Right Angles; and the 

C — R D Right bw AB, which ſtandeth ere& 

: a . upon the Right Line CD, without 
inclining to either part thereof, is a Perpendicular to the Line CD. 


IX, 4 


1ar Line, alſs the'F 1gnres 


' Point B is called the Center of the Circle. 


OPERON CT 
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IK. An Obtuſe Angle that | | 4 yy bY 


which 1s greater than a 


Right Angle. | | 


So the Angle CBE is an Obtuſe 
Angle, becaulc it is greater than the F 
Right Angle ABC; for it doth not 
_ contain that Right Azgle, but | | 
the Angle ABE alſo, and therefore Comm nee 


is Obtuſe. | | B 
X. An Acute Angle 7 left than a Right Angle. 


' So you may ſee the Angle EBD is an Acute Angle; for it is leſs than the Right 
Angle ABD, in which is contained the other Acute Angle ABE. 


XI. A Figure #s that which 55 contained under one Term , or many. 


As the Figure Re. TINS \ Bs | I 
tained under one 'Limit or / Awe PR Þ LS VF 


B.and C are contained 
under four Right Lines - 
likewiſe the Figure E is 
contained under three 
Right Lines; and the Fi- 
gure F under five Right 
Lines. And ſo of all 
other Figures. 


XII. A Circle z 4 plain Figure contained wider oe Lite , which 5s called the 
Circumference ; wnto which all Lines drawn fromone Point within the 
Figure, and falling upon the | 
Circumterence thereof, are equal 
one to the other. 


As the Figure AECEF is a Circle contained 
under the Crooked Line AECD, which Line 
is called the C:rcamference. In the middle of 
this Figure is the Point B, from which Point 
all Zines drawn to the Circamference are equal, 
as the Lines BA, BE, BD, BC; and this 


= | C 
XIII. The Diameter of a Circle s a Right Line drawn ” the Center thereof, 
I 


and ending at the Circumference, on either ſide, 
two equal Parts. 


So the Line ABC in the former Fizure, is the Diameter thereof, becauſe it 
paſſeth from the Point A on the one ide, and paſſeth by the Point B, which is the 
Center of the Circle, and divideth the Circle into two equal parts, namely, AEC 
being on one fide of the Diawerer,, equal to:ArF C on the other. 


XIV. A Semicircle is s F igure contained under the Diameter , and that part 
of the Circumference cut off by the Diameter. 


As 


vides the Circle imo _ 
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As'in the former. Circle, the Figure AFC is a Semucircle, becauſe it is contained 
by the Right Line ABC which is the Diameter, and by the crooked Line AFC, 
being that part of the Circunference which is cut off by the Diameter : Allo the 


part ABC is a Semnucircle, | 


XV. A Segment of a Circle , 5s a Figure contained under a Right Line , and 
4 part of the Circumterence , greater or leſs than a Semicircle. 


B 


So the Figure ABC, which conſiſteth of the 
part of the Circumference ABC, and the Right 
Line AC, is a Segment of a Circle, greater than 
a Semirircle. 


Alfo the other Figure ACD, which is con- 
tained under the Right Line AC, and the part 


of the C:ircumference ADC, is a Segment of a 
PI Circle leſs than a Semveirele.” - 
D | 
XVI. Right-lined Figures are ſuch as are contained under Right Lines. 


XVIL Three-ſided Figures are ſuch as are contained under three Right Lines. 
XVIII. Four-fided: Figures are ſuch as are contained under four Right Lines. 
XIX. Many-fided Figures are ſuch as have more S ides than fokr. 
XX, All Three-ſided Figures are called Triangles : 

As the Triangles A, B, and C. 


XKX1. Of Four-ſided Figipes, a Onadrat or 
A Square is that whoſe Sides are equal , 
and his Angles right , as the Figure A. 


XXII. A Zavg Square is that which hath right 
Angles , but unequal Sides, as the 
\ Figure B. 


XXIN. A 
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XXII. A Rhombus is a F zgnre Cuadr angular : 
having equal S:des , but not equal or 
right Angles#as the Figure C. 


KXIV. A Rhomboides is a Figure whoſe oppoſite Sides 
are _ » and whoſe oppoſite eLngles 
are alſo equal: but it hath neither equal 


Sides, nor right Angles, as the Figure D. 


KXV. All other Figures of Fowr Sides are called 
Trapezia's, as L and Af. 


XXVI. Parallel or Equi-diſtant Right Lines, are ſuch which >» ___ 
being in one and the ſame Swperfiazes , and produ- 
ced infinitely on both ſides, do never concur; as C: ————D 
the two Lines A B, CD. Ih 9 


XXVII. A Solid is that which hath Length, Breadth 
| and Thickneſs, as a Cube (or Die; as the 
Figure I: Or a Sphere or Globe, as the Fi- 

gre KR, The bounds of a Body are Superficies. 


Geome- 
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i- NY two Right Lines croſſitig one another, make the yertical ele: 
| equal. Euclid. 15. 1. 912 


II. If any Right Line fall upon two parallel R:zght Zines, it maketh the outward Angle 
of the one, equal to the inward Angle of the other; and the two inward 
oppolite Angles, on contrary ſides of the falling Line, alſo equal. Enclid. 29. 1. 


HI. If any Side of a T7:angle be produced, the outward Argle is equal to the 
two inward oppoſite get and all the three. Angles: of any Triangle are 
equal to two Right Angles. Enblid, Mot Choe rut: 

IV. In EXqui-angled Triangles alb their Sides are propottioned;;. as well ſuch as 
contain the equal Angles, -as-alſo the ſuhtendent: Sides, Eixolia. 4. 6. 

V. If any four Quantities be proportional , the firſt multiplied into the fourth, 
produceth a £' zaztiry equal to that which is made by multiplication of the 
{ſecond into the third. Exclid. 16.6. 


VI. In all Right-angled Tr:ianzles, the Square of the Side ſubtending the Right 
Angle, is equal to both the Squares of the containing Sides. Euclid. 47.1. 

VII. All Paralelograms are double to the Triangles that are deſcribed upon their 
Baſis, their Altitudes being equal. Exclid. 4.1. 1. 


VIII. All Triangles that have one and: the ſame Baſe ,.and lie between two Parallel 
Lines, are equal one to the other. Emclith,374 1, © 


Geometrical Problems. 


PROBLEM I. 


Upon 4 Right Line given, hew to erect another Right Line, which ſhall | 
_be perpendicular to the Right Line given. 


TJTHE Right Zine given is AB; upon which from the Point E it isrequited to 
ere the Perpendicular E H. Opening your Campaſs at any convenient diſtance, 
place one Foot in the aſſigned Point E, and with the other make the two 

| Marks C and D, equidiſtant on each 


&_ 1 1 | fide the Point E; then opening your 

BEOS. 1 -' /- -+ © Compaſſes again to any other conve- 

_ > nient- diſtance more than the former, 

* + & 57: - -+*-\- place one Foot in C, and with the 


other deſcribe' the Arch G G; alſo 
( the Compaſſes remaining at the ſame 
diſtance) place one Foot in the Point 
| 16 D, and with the other deſcribe the 


Arch FF. Then from the Point where 
thoſe two Arches inter{e& each other, 
FR Þ which is at H, draw the Right Line 
AT: T0 gs HE, which ſhall be Perpendicular to 
: D the given Right Line AB, which was 

the thing required to be done. 


PROBL, 


| 
| 
; 
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P-ROBL. II. 
How to erect a Perpendicular oz the end of a Right Eine grven. 


Et AB, bea Lize given, and let it be required to ere the Perpendicalar AD. 
Fiſt upon the Zine AB, with your Compaſſes opened to-any ſmall diſtance, 
make five ſmall Diviſions, beginning at | 


A, noted with 1,2, 3,45. Then take D 

with your Compaſſes the diſtance from h. 

A to 4, and place one Foot in A, and 2 6 i 

with the other deſcribe the Arch ee: R's 

Then take the diſtance from A to 5, XxX | L 

and placing one Foot of the Compaſſes W 

in 3, with the other Foot deſcribe the - | SD 

Arch hh, cutting the former Arch in 16 NN 

the Point D : Laſtly, from D draw the Pg 

Line D A, which ſhall be perpendic- - 

lar to the given Line AB. : nd t——— A 
This operation is grounded upon this B © c & 3 J 41 


Concluſion, viz. Theſe three Numbers 

3, 4, and 5, makes a Right-angled | 

Triangle, which is very neceffary in many Mechanical Operations, and eaſie to be 
remembred. : eh ns 


——————— as. 


m=_— 


PAEOBL 
How to let fall a Perpendicular from any Point affiened , upon 
4 Right Line gives. 
lf Fa Point given is C, from which Pornt 
it is required to draw a Right Line 


which ſha!l be perpendicular to the given C 

Right Line AB. 41 #4 % 
Firſt from the given Point C, to the Line 

AB, draw a Line at pleaſure, as CE, which 

divide into two equal parts inthe Point D. | 

Then placing one Foot of the Compaſſes in D 

in the Point D, with the diſtance DC, 

deſcribe the Semicircle CFE, cutting the 


given Line AB in the Point F. Laſtly, 

from the Point Cdraw the Right Line CF, P 

it ſhall be a Perpendicular to the given _4 © NT _ _Doft . F 
Line AB, which was required. | ag FT 


. How to make an Angle equal to an Angle gives. 
J £* the Argl given be ACB, and ler it be required to.make another eLngle 


equal thereunto. | 
Firſt draw the Zine FF at plea- 
ſure; then upon the given Azgle at 
C ( the Compaſſes opened to any A 
convenient diſtance) deſcribe the 
Arch AB; and alſo upon the Point 
F, the Compaſſes unaltered, deſcribe ; 
the Arch DE; Then take the di- - 8” 
ſtance AB, and ſet the ſame from 1 
E to D; Laftly draw the Line 
DF. So ſhall the Azgle DFE be equal to the given Angle ACB, 
—W-: 


PROBL, 


er ee _——- 
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PROBL. V. 


A Right Lineibeing given , how to draw another Right Line which ſhall 
be parallel to the former, at any diſtance required. 


He Line given is AB, unto which it is required to draw another Right Zine 
parallel thercunto , at the diſtance A C or DB. 

Firft, Open your Compaſſes to the 

diſtance AC or BD; then placing 

C D , one Foot in A, with the other de- 

"54 RN _ "*2 ſcribe the Arch C; alſo (at that di- 

ſtance) place one Foot in B, and with 

the other © deſcribe the e4rcb D. 


10 Laftly, draw the Line CD, that it 
mp — _mayonly touch the Arches C and D: 
A B So ſhall the L:ize CD be parallel to the 


Line AB,and at the diftance required. 


PROBL. VL 
To divide 4 Right Line into, any number of equal Parts. 


Et AB. be a Right Line given, and let it be required to divide the ſame into 
five equal Parts. 

Firſt, From one end of the given 

Line AB draw the Line AC, ma- 

king an Avgle therewith at pleaſure. 

B L Then draw the Line BD, making the 

- Angle ABD equal to the Argle CAB. 


Then from the Poznts A and B, ſet off 
upon theſe two Lines any number of 


A equal Parts, being leſs by one than the 
bY WT. : : Parts, into which the Zine AB is to he 
I ET, : divided, which in this Example muſt 

— be 4. Then draw fmall. Zines from 3 

JR te 4, from 2 to 3 twice, and from 

4o a3mnec I to 4, which Lines crofling the given 


Line AB ſhall divide it ipto five equal 
Parts, as was required. 


bt A 2A _ 


PROBL. VIE 


A Right Line being given, how to draw another Right Line parallel 
thereunto, which all alfo paſs through a Point affiened. 


Et AB be a Zine given, and let it be required to draw another Zine parallel 
As thereunto , which ſhall paſs through the given Point C. 
Firſt, Take with your Compaſſes the 
= 4 F. » dCiſtance from A to C, and placing 
—4;* one Foot thereaf at B, with the other 
D* 6 deſcrihe the 4rcþ DE; then take in 
ay your Cempaſſes the whole Line A.B, and 
| B place one Footin C, and with the other 
A aq deſcribe the Arch FG, croſſing the 
former Arch in the Paznt H: Then if you 
draw the Zine CH, it ſhall be parallel 


PROBL. 


to AB, as, was required. 
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PROBL. VII 


Havins any three Points given which are not ſituated in a Right Line, 
how to find the Center of a Circle which ſhall paſs through thoſe 


three Points. 


He three Points given are A, B, and C; now it is required to find the 
T Center of a Circle whoſe Grcumference ſhall paſs through thoſe three Points. 


Fixſt:, Open your Compaſſes to any di- 
Nance greater than half the diſtance be- 
tween B and C; then place one Foot in 
the. Point B, and with the, other deſcribe 
the Arch FG; then the Compaſſes re- 
maining at the ſame diſtance, place one 
Foot in the Point C, and with the other 
turn'd about make the marks F and G 
in the former Arch, and draw the Line 
FOG. | 

In like manner open your Compaſ at a 
diſtance greater than half A C; place one 
Foot in the Point A, with the other de- 
ſcribe the Arch HK: then the Compaſſes 
. remaining at the ſame diſtance, place one 
Foot in the Pointe C, and turning the 
other about , make the marks HK in the 
former Arch. Laſtly, draw the Right Line 
HK, cutting the Lize FGin O, 1o ſhall 


— 
bs © 


224 


O be the Center, upon which you may deſcribe a Grcle at the diſtance of O A, 
and it ſhall paſs through the three given Poines ABC, which wagsequired. 


PROBL. IX. 
 Hww to deſcribe a Circle in 4 Triangle , that ſhall only touch the three 


Staes. *© 


| Et the Triangle be ABC; then db | 


\4- vide. the iSide' of the Triangle AB 
in two equal parts, as at E, and draw 
the Line CE; and likewiſe. divide BC 
equally, and draw the Lize A D, where 
they croſs: one. the other, as at O, that 
is the:Center of the Circle : Therefore put 
. one Point of the Compaſſes in the Center 1O, 
and extend the other until-it touch either 
Aide, and' deſcribe the Circle CDF, 
which wilt ;only touch the. Sides of the 
Triangle ABC. 
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PROBL. X. 


About 4 given Triangle to deſcribe a Circle. 


Et the Trianple be ABC. This is 
only the eighth Problem in other 
words, that is; Through the three Points 
ABC, todeſcribe aCrcle, and is per- 
formed as you ſee in the Figure. 


PROBL. XI. 


Any three Right Lines being given, ſo that the two ſhorteſt together 
ba be longer than the third, To he thereof' « Triangle. 


|  B- it be required to make a Tr:angle of theſe three Lines A,B, and C, the two 
| - hf ſhorteſt whereof, viz. A and B together, are longer than the third C. 

RY Firſt draw the Zize DE equal to the 

646 bft hh . | given Zine B; then take with your Com- 


rn n—— paſſes the Line C, and ſetting one Foot 
in E, with the other deſcribe the Arch 


81 7 S FF: alſo take with = Compaſſes the 
G F given Line A, and placing one Foot in 
KY D, with the other deſcribe the .4rch 

PAY GG, cutting the former Arch in the 

ct Poet R. Laſtly, from the Poinr. K 
Tg draw the Zines KE and KD, which 
—— 5 ſhall conſtitute the Triaugle KDE, 
whoſe S:des ſhall be equal to the three 

oh A_— —— given Zines A, B, C. 

5 | 
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-PROBL. XIL 


Having 4 Right Line giver, How to make a Geometrical Square, 
whoſe Sides fhall,.be equal te the Right Line giver. wh 7 
T He Line given.is RI, and it is required OE ih 


to make a Geometrical Square whole | D © C 
Sides ſhall be equal to the Line R 1. ; 
Firſt draw the Line AB equal to the 
given Line RI, then (by the ſecond Problem) 
upon the Point B raiſe the Perpendicular BC, | 
making the Line BC equal to the given Line 
RI; then taking the ſaid RI in your Com- 
aſſes, place one Foot in C, with the other 6 
Eribe an Arch at D; and the Compaſſes | | 
being at the ſame diſtance, ſet one Foot 
in A, and croſs the former Arch at D; | 
then draw the Lizes DC and DA, which 
ſhall conclude , the Geometrical Square E © 
ABCD, which was required. — phat 


PROBL, XIII. on g In 
Two Right Lines being given , How to find 4 third which ſhall be pro- 


portional unto them. 


| the given Lines be A and B; and it is required to find a third Zine which 
-J ſhall be proportional unto them. 

Firſt draw two Right Lines, making any Avgle at pleaſure, as the Lines LM and 
MN, making the Angle LMN: Then take ie Line A in your Compaſſes, and ſet 
the length thereof from M to E; alſo take the Zize B, and ſet the length thereof 
from M to F, and alſo from M to H: "then draw the Right Line EH, and from 
the Point F draw the Line FG parallel to EH: So ſhall MG be the third Proportio- 
nal required : Arithmetically ſay, | "440 'T 

As ME to MH: Sous MF to MG 18. 


8 I2 12 
2455 &(0 
24 X&4 (18 
12 8$S 
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PROBL. XIV. 
Three Right Lines being given, To find a fourth in proportion to thems. 


_— three Lines given are A,B,C, unto which it is required to find a fourth 
Proportional Line. 


This is to perform 


F FRE 34. the Rule of Three. As 
B — 28 in the laſt Problem, you 
C 36 © muſt draw two Right 

= 4 Lines, making any Ar- 


gle at plealure, as the 
Angle EFG ; then take 
the Zine A in your 
Compaſs, and ſet it from 
F to I; then take the 
Line B in your Com- 
pales and ſet that from 
to RK, drawing the 
Line 1K, then take the 
third given Line in your 
— , and ſet that 
from F to H, and from 
the Point H draw the Zize HL, parallel fo IK : So ſhall the ine FL be the fourth 
Proportional required. 
ote , That theſe Lines are taken off a Scale, that is divided into 20 parts to an 
Inch: To do it Arithmetically, ſay, 


As Fl 5s to FR; Sos FH ro FL. 


24. 28 - "16 404 
28 
24 288 
2088 (42 72 
2#4 1008 
4 


Here note , That in performance of the laſt Problem, the firſt and third Terms, 
namely the Zines A and C, are ſet upon one and the ſame Zine, as here upon the 
Line FE, and the ſecond Line B upon the other Line FG, upon which Line alſo 
the fourth Proportional will be found. 


PROBL. XV. 


How to work the Rule of Proportion by 4 Scale of equal Parts, and ſuch 
other Concluſions as are uſually wrought iz Lines or Numbers, 


_— Scale of equal Parts will perform ſuch Concluſions as are uſually wrought 
- in Lines or Numbers, as in Mr. Gunter's 10 Prob. 2 Chap. Seftor, may be leen, 
and in others that have writ in the {ame kind. This way following Mr. Samuel 
Foſter hath direRed to in Chap. 1. of his Poſthuma Foſter. 


42 Example in Numbers. 
As 16 to 75: SouB8 to a Fourth. 


Here becauſe the ſecond Term is leſs than the firſt, upon the Zine AB, I ſet AC 


the firſt Term 16, and the ſecond Term AD 7, both taken out of the Scale of equal 
Parts: thence alſo the third Number 8 being taken, with it upon the Cerrey C, 
TIS | 


- , 


hen take in your Compaſſes 
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I deſcribe the Arch EF, and from A draw the Lize AE, which may only touch 
the ſame Arch; then from D, I take DG, the leait diftance from the Line AE, 
and the ſame meaſured in the ſame Scale of equal Parts, gives 3+, the fourth Term 


required. 


But if the ſecond Term hall be greater than the firſt, then the form of working 
muſt be changed, as in the following Example. 


EXAMPLE. 
As 7 to 16: So 21 to a Fourth. 


Upon the Live AB, I let the ſecond Term 16, which is here ſuppoſed to be A DD; 
then with the firſt Term 7 upon the Cemrer D, I deſcribe the Arch GH, and draw 
the Live A G that may juit touch it : Again, having taken 21 out of the ſame Scale ” 
I ſet one Foot of that Extent upon the Zine AB, removing it until th e: the other Foot 
being turned about , will juſtly touch the Lie A G before-drawn; and where it 
reſteth, I make the Poirre C;, then meaſuring A C upon your Scale, you ſhall find 
it 48 Parts, which is the fourth Number required. 

T C 


As — "I 
« - 


I have heen the more large upon this, - becauſe in the following Treatiſe I ſhall 
quote ſome other places in Poſthuma Foſteri : and the Solution of Proportions muſt 
be referred thither, the form of their Operations being the ſame with this. 


PROBL. XVI. $4 
To arvide «Right Line given, into two parts, which ſhall have ſuch pro- 
| portiop one to the other as two given Right Lines. SS 


He Line given is AE, and it is required to divide the ſame into two parts, 
which ſhall have ſuch proportion one to the other, as the Zine C hath to 

the Line D. 
Firſt, From-the Point A 
draw a Right Line at plea- 
lure, making the Agle BAE; 


_—___—____ 


the Line C, and ſetit from A 
to F; and allo take the Lye 
D, and ſet it fromF to B, 
and draw the Zine BE : Then 
from the Point F draw the 
Zine FG, parallel to BE, 
cutting the given Line A'E 
in the Point G: So is the 
Line AB divided into two 
parts in the Poizt G, in pro- 
portion to each ether, as the 
Line C is to the Line D. 


— 


32 


(eometrical Problems. Book I. 


Arithmetically , Let the Line AE contain 40 Perches or Foot, and let the Line C 
be 20, and the Zine D 3o Perches; and let it be required to divide the Zine AE into 
two parts, being in proportion one to the other, as the Zize C is to the Line D. 
Firſt, Add the Lines Cand D together, their Sum is 50: Then fay by the Rule 
of Proportion, If 5o give 40, the whole Line AE; What ſhall 3o the greater 
given Term give? Multiply and divide, and you ſhall have in the Quotient 24. 
for the greater part of the Zine AE; which being taken from 40, there remains 
16 for the other part AG: For, 


As AB i5sro AE: So 5 BF to ECG, 


FO 40 30 24. 
40 
2& OO 
XY299 (24 I20 
v2 1200 


PROBL. XVII. 

How to divide a Triangle into two parts , according to any proportion 
aſſiened, by a Line drawn from any Angle thereof ; and to lay the 
leſſer part unto any Side aſſigned. | 

' Et ABC be a Trzargle given, and let it be required to divide the ſame by a 

þ Line drawn from the Angle A, into two parts, the one bearing proportion to 

-= ter z * the Zine F to the Line G; and that the leſſer part may be towards 
ide AB. 


i D 45” C 
By the laſt Problem divide the Baſe of the Triangle BC in the'Poirt D, in pro- 
portion as the Z:ireF is to the Lize G ( the leſſer part being ſer from B to D,) 
_ _ the Line AD, which ſhall divide the Triangle ABC in proportion as 
to G. : \ 
As the Line F, ts to the Line G: | 
' Sos the Triangle ADC, to the Triang ABD. 


a 


PROBL. XVIIL 


The Bale of the Triangle being known, To perform the foregoing Pro- 
blem _rithmeticall. | 


C Ppyols the Baſe of the Triangle B C be 45, and let the Proportion into which 
the Triangle ABC is to be divided, be as 2 to 4. Firſt add the two proportional 
Terms together, 2 and 4, which makes 6 ; then ſay by the Rule of Proportion, If 6, 
the Sum of the Proportional Terms, give 45 (the whole Baſe BC,) What ſhall 4 the 

| greater 


Book I. 


Sreater T erm given? Multiply and divide, and the Quotient will give you 30, for 
the greater Segment of the Baſe DC, which being deducted from the whole Baſe 453 
there will remain 15 for the lefſer Segment BD. 


As 6 us to 45: Sou5 4 to 30. 
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of! o 
x85 (30 150 
» 66 


PROBL. XIX. 


How to.divide a Triangle whoſe Area or Content « kzown, into twe 
Parts, by a Line draws from an Angle afſizned, according to any 
Proportion required, 


Et the Triangle ABC contain 9 Acres, and let it be required todivide the ſame 

into two Parts, by a Zine drawn from the Angle A. the one to contain 5 Acres, 

and the other 4 Acres. Firſt, meaſure the whole length of the Baſe, which ſuppoſe 

455 Then fay, If g Acres the _ of the whole Triangle, give 45 the whole 

Baſe, What parts of the Baſe ſhall 4 Acres give? Multiply and divide, the Quotient 

will be 20 for the lefſer Segment of the Baſe BD; then draw the Line AD, which 
ſhall divide the Triangle ABC according to the proportion required. 


If 9 Acres give 45, What ſhall 4 Acres give? 


Anſwer 20 
&o . 
x89 (20 180 
99 


PROBL KX. 


How to divide a Triangle gives into two parts, according to any Pro- 
portion aſſigned, by 4 Line drawz from 4 Point giver in any of the 
Sides thereof ; and to lay the greater or leſſer part towards any Angle 
aſſiened, 

He Triangle = 
is ABC, and it is | 
required from the Point N— 
M to draw a Line that A TN 
ſhall divide the T7:iangle O ; 
into two parts, being 
in proportion one to the 
other, as the Line N 
is to the Line O; and 
to lay the leſſer part 

towards B. 

Firſt, from the limited 
Point M draw a Line to 
the oppoſite Argle at A; 
then divide the Baſe BC 
in proportion as O to N, 
which Point of Divi- | 
fion will be at F; then draw FD parallel to AM: Laſtly, from D draw the Ze 
DM, which will divide the Triangle into two parts, being in Proportion one to 
the other, as the Lyize O is to the Line N. 


F PROBL. 


— DO ———— —_— — 
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PROBL: XXL 
To perform the foregoing Problem Arithmetically. 


FT 5s required to divide the Triangle ABC, from the Point M, into two parts 
in proportion as 5 to 2. | 
Firſt , divide the Baſe BC according to the given Proportion ; then becauſe the 
lefſer Part is to be laid towards B, meature the diſtance from M to B, which ſup- 
poſe 32: Then ſay by the Rule of Proportion, If MB 32, give FB 16, what 
ſhall AB 28 give? Multiply and divide, the q—_ will be BD 14; then 
from D draw the Lize DM, which ſhali divide the Tr:angle according to the 


required Proportion. 


PROBL. XXII. 


How to divide a Triangle, whoſe Area or Content #is knows , into two 
Parts, by 4 Line drawn from a Point limited, in any Side thereof, 
according to any number of Acres, Roods, and Perches. 


]* the foregoing Triangle A BC, whole Area or Content is 5 Acres 1 Rood, let 
the limited Pozne be M in the Baſe thereof; and let it be required from the 
Point M to draw a Line which ſhall divide the Tr:angle into two parts between 
Fohnſon and Powell , ſo as Fohnſon may have 3 Acres 3 Roods thereof, and Powell may 
have 1 Acre and 2 Roods thereof, 

Reduce the quantities aſſigned to each of them into Perches, ſo Fohnſon hath 
600, and Powelf 240 Perches; then you are only to perform the foregoing Problem, 
that is, to divide a given Tr:angle from a Point aſſigned in one of the Sides, into 
two Parts in proportion to each other, as 600 to 240, oras 5 to 2. 


160 160 
80 | 3 
230 4.80 

120 

600 


PROBL. XXIIL, 
From 4 Line giver, to cut off any Parts required. 


T He Le given is AB, 
from which it is re- 
quired to cut off + Parts. 
Firſt, draw the Lize A 
C, making any Angle, as 
CAB; then from A ſer q 
off 7 equal Parts, as 1, 
2, 3,4» 5» 6,7 5 and from 4. 
7 draw the Lguie 7B. 
Now becauſe + is to be A 


\ 
cut off from the Line AB 7 yn room 
therefore from the Paine N 4 
3, draw the Zixe 3 D, parallel to y B, cytting the Zine AB in D; ſothall AD 


* 


be the 7 of the Zine AB, and DB ſhall be © of the fame Line. 
4A A7 s te AB: Sofs As ro AD. 


PROBL. 


—_— 
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PROBL. XXIV9o0 
To find a Mean Proportional betwees two Lines gives. 


N the following Figure, let the two Lines given be A and B, between which it 
I is required to find a ear Proportional. Let the two Lines A and B be joyned 
together in the Point E, making one Right Line as CD, which is divided into 
rwo equal Parts in the Point G5 upon w ich Pont G, with the diſtance G C or 
GD, deſcribe the Semcircle CFD); then from the Point E raiſe the Perpendicular 
EF: So ſhall the Line EF be a Mean Proportional between the two given Lines 
A and B., For, 4s ED # t EF: So EF ro CE. 

9 I2 I2 16 


_ 


PROBL. XXV. 
How to find two Lines, which together thball be equal in Power to any Line 
given; And in Power the one to the other, according to any Proportion 


aſſpned. 


]* this Figare, let 
it be required to A— £- 
find two Lines equal pn ; ; 4a 
in Power to. AC, and a | 
in Power to each 
other, as A to B. FN 
Firſt, divide the 
Line CD in the Point 
E, in proportion as 
A to B,(by Prob.16.) 
then Aevide the m_ 
CD into two equa 
Parts in the Poine G, QC 26 mn '3 
and on G, at the di- 25 H 9 | 
ſtance GD or GC, | | 
deſcribe the Semicircle CFD, and upon the Point E raiſe the Perpendicular EF, cut- 
ting the Semicirde in F, Laſtly, draw the Lines CF and DF, which together in 
Power will be equal to the Power of the given Lize CD; and yet in Power one to 
the other, as A to B. F 


— 


K44sp 23" 


—_ I" TIT 


PROBL. XXVL 


How to divide 4 Triangle according to any Proportion given, by 4 Line 
drawn parallel to one of the Sides given. 


8 4 He following Triangle ABC is given, and it is required to divide the ſame 
into two Parts, by a Line drawn parallel to the Side A C, which ſhall be in 
proportion one to the other, as the Line I is to the Line K. 
— Firſt (by Probl. 16.) divide the Line BC in E, in proportion as I to K; then 
(by Probl. 24.) find a mean Proportional between BE and BC, which let be BF, 
from which Poine F draw the Zine FH, parallel to AC, which Zine ſhall divide 
the Trrangle into two parts, viz. the Trapezia AHFC, and the Triangle HFB, 
wiich are in proportion.one to the other, as the Zine I is to the Line 


PROBL. XXVU. | 
To perform the foregoing Problem CArithmetically. 


| the Triangle be ABC, and let it be required to divide the ſame into two 
parts, which ſhall be in proportion one to the other, as 4 to 5, by a Line 
drayn parallel to one of the Sides. 


F 2 Firſt, 


26 (Jeometrical Problems, © Book I. 


Firſt, let the Baſe 'BC, containing 54, be divided according to the proportion 
Siven; fo ſhall the leffer Segment BE contain 24, and the | =o EC 30; Then 
| nd out a mean Pro- 


(2241 . _— 4 portional between -B E 
: xe " 24, and the whole Paſe 
| +K% BC 54, by multiplying 
A 1 th «Fa by A, whole Pro- 
"duct will be 1296; 
the Square Root there- 
of is 36, the mean Pro- 
portional fought, which 
is-BF. Then from the 
Point F, draw the Line 
FH parallel to AC, 
which ſhall divide the 
Triangle , as was requi- 
red. 


Q 


RY i 4 
% - 
B 
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PROBL. XXVIIL 
To arvide a Triangle of any known Quantity into two Parts , by a Line 
parallel to one of the Sides, according to any Number of Acres , 
Roods, azd Perches. 


T He Triangle given is ABC, whoſe Quantity is 8 eAcres, © Rooas, and 16 
| Perches; and it is defired to divide the ſame by a Line drawn up parallel to 


the Side A C into two parts, viz. 4 Acres, 2 Roods , © Perches; and 3 Acres, 


2 Roods , and 16 Perches. 
Firſt, reduce both Quantities into Perches and they will be 720, and 576; then 


reduce both theſe Numbers by abbreviation into the leaſt proportional Terms , viz. 
5 and 4.3 and according to that proportion, divide the Triangle AB C, by the 


preceding Problem. 
T _—_ YG | — 
. Es PROBL. XXIX. 
How to divide a Line iz Power according to any Proportion grven, 


Firſt, divide the Line CD- in: the Point EF , in proportion as A to B: Then 
h | divide the Lime CD in two 
| FF equal Parts in the Point G, 
? and upon G as a Center, at 
the diſtance GD, deſcribe 
the Semicircle CF D, and on 
E raiſe the Perpendicular of 
EF, cutting the Semrcircle 
in F: Then draw the Lies 
CF and DF, and produce 
the Zine CF to H, till FH 
be equal to FD, and draw 
the Line DH. Laſtly, draw 
the Zine FK, parallel to 
DH: Then ſhall the Lire 
CD be divided in K;, fo 
that the Square of CK ſhall 
be to the Square of KD, as 
ECtoED, orasB to A. 


PROBL. 


lh this F:gure, let it be required to divide the 7:7 CD in Power as A to B. 


IN 
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 PROBL. XXX. 
To diminijþ a Plot given, according fo any Proportion required. 


Et ABCDE be a Plot 
given , to be dimini- 
ſhed in Power as L to K. KK 
Divide one of the Szdes, > ORE 
as AB in Power as L to 
K, in the Point F, then 
from the Angle A draw BR 
- Lines to the Points C and 
D. That done, by F draw 
a Parallel to BC, cutting 
ACinG, as FG: again, 
from G draw a Parallel to 
DC, cutting AD in H. 
Laſtly, from H draw a Pa- 
rallel to DE, cutting A E 
in I: So ſhall the Plot 
AFGHI be like ABCDE, 
and in proportion to it, as | 
the Zine L to the Live R, which was required. 


L—_— 


PROBL, XXXI. 


How to make a Triangle which ſhall contain any Number of Acres, Roods, 
and Perches, and whoſe Bale fall be equal to any ( poſſible ) Number 


grven. 


| gs it be required to make a Triangle which ſhall contain 6 Acres , 2 Roods, 
25 Perches, whole Baſe ſhall contain 50 Perches. You muſt firſt reduce your 
6 Aares, 2 Roods, and 25 Perches, into Perches, which makes 1065. 

Now to make a Triangle | 
that ſhall contain 1065 Per- A D 
ches, and whole Baſe ſhall 
be 50 Perches, do thus; 
double the number of Per- 
ches given, namely 1065 , 
and they make 2130; then 
becauſe the Baſe of the Tr:- . 
angle muſt contain 50 Per- 
ches, divide 2130 by 50, the 
Quotient will be 4.24 which 
will be the length of the 
Perpendicular of the Tri- 
angle. This done, from any 
Scale of equal Parts, lay 
down the Live BC equal to 
5©o Perches, then upon -G 
raiſe the Perpendicular G E, B 
equal to 42+ Perches, and 
draw the Line A D, parallel 
to BC; then from any Point in the Line AD, as from C, draw the Zine BC, 
and GC, including the Triangle BG C, which ſhall contain 6 Acres, 2 Roods, 
25 Perches , which was roquites 


GC 


PROBL, 
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PROBL. XXXII. 


How to reduce 4 Trapezia znto 4 Triangle, by 4 Line drawn from any 
Angle thereof. 


= Trapezia =_ is ABCD, and it is required to reduce the ſame into 
a Triangle, from the Angle at B. 


Firſt, extend the Lrize 
| DC, and draw the D:za- 
A. 'b gonal BC; then from the 
. Point A draw the Line 
AF, parallel to CB, ex- 
tending it till it cut the 
Side DC in the Port F. 
Laſtly, from the Point B 
draw the Line BF. con- 
Rituting the © Triangle 
FBD, which ſhall be e- 
qual to the T7apezia 
ABCD. 


And fo I have concluded what I did intend of Geomerrical Problems : neither 
had I gone ſo far, in regard Mr. William Leybourn hath ingeniouſly and very 
fully ſhown them in his Firſt Book of his Compleat Surveyor, but no Book ( as I 
remember ) now extant of Navigation, hath the foregoing Problems ſo large : Be- 
fides, I ſhall dire& the Aariner to Survey any Plantation or Parcel of Land very 

' eaſily, by his Sea-Compap. 


The End of the Firfi Book. 
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The ARGUMENT. 


rt come to ſee a Sight , the World's the Stage; 
Perhaps yow'l ſay, *Tis a Star-gazing Age. 
Come out and ſee the Uſe of Inſtrument, 

Can Speculation yield you ſuch Content ? 

Tha: you can ay 7n learning but the Name, 

Of flying Pegaſus , or ſwift Charles-Wain ? 

And would you learn to know how he doth move 
About his Axis, ſet at work, by Jove ? 

If you would learn the PraQtice, read, and ther 
T need not thus intreat you by my Pen, | 
To tread in Arts fair Steps, or gain the way; 
Go on, make haſte, Delinquent, do not ſtay. 
Or will you ſcale Olympick Hills ſo high ? 

Be ſure take fait hold on Aﬀtronomy 

Then in that fair-ſpread Canopy no Way 

From thee is hid, no not Galaxia. 

They that deſcend the Water's deep, do ſee 

Our great God's Wonders there, and what they be. 
They that contemplate on the Starry Sky, 

'Do ſee the Works that he hath fram'd ſo high. 
Then learn the Worlds Diviſion , and that Art 
Which I ſhall ſhew you in this Second Part. 


"N this Book, is contained the Deſcription, Making , and Uſe of the hoſt 
neceſſary Mftruments belonging to the Arr of Navigation, As the Mathe- 
 matical Ruler, on which are theſe Scales following; wiz. The Line of 
Chords, Points, Leagues, Longitude, Natural Sines , Tangents, Secants, at one 
End; at the other are Dialling Rt, viz.. The Chords and Gnomon Line , and 
Scale of Six Hours; Scale of Inclination of Aferidians, and two Scales for enlarging. 
the Hour-Lines, upon any reclining, inclining, or declining Plain without a Certer, 
called the greater and leſſer Pole - On the other fide are a Line of Artificial Sines, 
Tangents , and Numbers; A Meridian Line, according to Mr. Edward Wright's 
Proje&tion; And Tables for the making of thele Scales,with a Line of Longitude and 
Reduttion; Alloa uſeful Travsis-Scale , with a Table for to make it, with Artificial 
Rhembs tor Points, Halves, and Quarters. Alſo the making of the Sinical c—_—_— 
| an 
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and fo ordered, that by the help of an /mdex, and Lines thereon, it ſhall anfyer 
many uſeful Queſtions in Aſtrovomy and Navigation. Alto the making the plain 
Sea-Chard, and the true Sea-Chard, and particular Cyaras tor any Place; with 
the moſt uſeful and neceſſary Semicrrcle , that will protra& any Coxrſe upon any 
Chard, without drawing Rhomb-lines to fill the Chard; that fo, by help of this 
Inſtrument, the Chard may ſerve for many Voyages. Alto the Making and Uſe of 
a Compleat Inſtrument , on the back-ſide of a Nocturnal, with 31 of the moſt noted 
Fixed Stars; which ſheweth the Hour of the Night that any Srar cometh to the 
Meridian , with his Declination I. or S. Alfo a Table of the Declination, Right 
Aſcenſion, Latitude, and Longitude from Tycho's Tables , reQtified for the year 1671. 
On the other ſide a Notdurnal fo ordered, that it ſhall give you the Hour of the 
Night by the North-Srar and brighteſt Guard, and his bearing from the Po/e, whereby 
you may take the Declination; and it likewiſe ſheweth the Swrrs place in the Ecliprick. 
every day in the year; likewiſe the Making and the Ute of the Crof-ſtaf, Back- 
Ttaff, and Quadrant. Likewiſe a Kalendar ſhewing the Frime, Epatt, and Domini- 
cal Letter, with a Table of the Suns Declination, and the uſe thereof. 


A. Deſcription of 


INSTRUMENTS: 


— A —_— 


CHAP. L 
Of Inſtruments iz general. 


to time been invented for Mathematical Pradtice, would make a Treatiſe 
of it ſelf; and in this place it is not {o neceſſary to be inſiſted on. To 
omit therefore the Deſcription of unneceſſary Inſtruments, I ſhall imme- 
diately begin with the Deſcription of thofe which are the Grounds and Foun- 
dation of all the reſt, and are now the only I:ſtrzments in eſteem amongſt Navs- 
gators and Mariners at Sea, which are chiefly theſe z viz. The Mathemarical Ruler, 
the Plain Scale, the Sinical Quadrant, the Plain Sea-Chard, and the True Sea-Chard, 
the particular Chard, the Semici?cle or Protrattor, the Notturnal, the Crofi-Staff, 
Back-Staff, and Quadrant. Now as I would not confine any Man to the Ute of an 
particular. Inſtrument; ſo I would adviſe every Man not to incumber himſelf wit 
Multiplicity, fince theſe aforeſaid are ſufficient for all Occaſions. Theſe Inſtruments 
have been largely deſcribed already by divers; as namely, by Mr. Blundewil , 
Mr. Wright, Mr. Gunter, and others : but ſome not fitted with Tables for the making 
of them. Therefore in this place it will be very neceſſary to give a particular De- 
{cription of them, and ſo if any Man hath a deſire to any particular /»/trument , he 
may give the better direCtion for the making thereof, or be able to make it hinifelf. 
Foraſmuch as there is a continual uſe both of Scales and Chords , which are on 
the Mathematical Scale , in drawing of Schemes in the Art of Navigation, and other 
Sciences in this Treatiſe; Therefore we will give the Diagram of the Mathematical 
Scale, that Mariners may underftand the making of them, which is commendable 
in an expert Afariner. I could wiſh that all AdaFers and Mares were able to make 
their own [nſtraments, that if they ſhould be long at Sea, and by dilaſter break or 
loſe their Inſtruments, they may be able to make more themlelves. 
For the inſcription of the Chords, Sines, T agents, and Secants, the Semidiametcr AB 
muſt be divided into 100, 1000, 10000, vr 100000 equal parts; and then by the 
T able 


T - particular Deſcription of the ſeveral [n##ruments that have from time 
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Cray. i. Diagram of Scales and Tablcs. 


— 


Tabie of Natural Sines, Tangents, Sccants, Chords, and Poizts , which I have fitted 
on purpoſe for this Work. Theſe Zzes are ealily divided, as is ſhewn hereafter, 
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Here followeth a Table of Chords to every Degree of the Quadrant. He that 
deſires it larger, may make it to the Parts of a Degree. The Chord is the Natural 
Sine of half the Arch doubled. | 
For Example, If you double the Natural Line of 6. 15.25. 30 Deg. you ſhall 
produce the Chords of 12. 30. 50. 60 Degrees; thus 1045 is the Sine of 6 Degrees, 
being doubled, the Sum will be 2090 the Chord of 12 Degrees; and fo of the reſt, 
as in the Table following. 


The Table of Chords; 


oi] 17] j16| 270] 131] 534] [46] 781] |61jio15} [7611231 
o2] 35] j17] 296] [32] FF] [47] 797] [6211030] [77jI245 
©3] 52] i118] 313] [33] 568| [48] 813] |63[1045| [78|r259 
04] 70] j19] 330] 134 585] [49] $39] |64|1060| |79|1273 
o5] 87} i20| 347] j35| 601] [5o|- 845] [65|1074| [8011286 
06] log 21 364| |36} 618 51] 86x] [6611089] [81 I299 
o7| 122] j22| 382] [37] 635] [52] 876] [67/1104] [82/1312 
o8\ 139] 23] 39} 138] 651] [53] 892] [68|1118; [83/1325 
1o9! 1571 [24] 416] j39] 668| [54! go8| {69|1133] [$411338 
ic} 175] 125] 432] [40] 684. |55| 923] [791147] [85|1351 


De(Chord| i De Chor |DeChord [De Chord| \DeChord DiCherd 


11] I92] :26; 450| [41 700| 56] 939] [71|1161| |86]r 364 
12] 209] : 


466] [42] 717. 157] 954] |7211176| [87]4377 


14] 244 


127 

13] 226] '28| 484] [43] 733] 158| 670] [73|119e| [88[1389 
2.9 
2.0 


jol\ [44] 749] 159, 984] 1[74{1204 $9[1 402 
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This done, Proportion the Rds of a Circle to what extent you pleaſe; make 
AB equal thereto, which muſt be divided into equal Parts, as before directed, and 
and by this Table, the Chord of any eArch proportionable to this Radrizs , may 
ſpeedily be obtained. As for Example, Let there be required the Chord of Thirty 
Degrees, the Number in the Table 1s 510; or in proportion to this Scale of 100 
equal Parts it is 52 almoft; I take therefore 52 from the Scale of equal Parts, and ſet 
them from B to 30 Deg. upon the Line of Chords. Thus may you find the Chord of 
any other Arch agreeable to this Radius. Or if your Radius be of a greater - 
or lefler extent, you muſt make A B equal thereunto. Only remember, That if 

. the Chord of the Arch deſired exceed 60 Deg. you muſt continue the Line AB in 
the diviſion of {uch Parts, as need ſhall require. 

- this manner is made the Line of Chords in this Diagram anfwerabſe to that 
Raaim. 

And in this manner you may find the Chord of the Points, halfs, and quarters, 
and the Sines, Tangents, and Secants of any Arch preportionable to any Radius, by 
help of theſe Tables following; as by Example may moreplainly appear. 


: l4Table for the Angles which every Rhomb maketh, with the Meri- 
® | |  dian, and the Chords of every Quarter Point of the Compals. 


'North. | South. |deg. mi. ſec. Chor. _ South. | North. 


| "£5" 13 48-45 49 

F- 37 30| 98 
8 26 15] 147 
N. b. E. S. b.E. It 15 oo! 195S, b, W. |N.b.W. | 1 
$ | 1'4 3 45] 244 
[16 $52 30| 293 
i9 41 15] 333 
iN. N, E. 'S.S.E. |z2 3o oo| 390(S.S.W. .N. W. | 2 


25 18 45| 427 
ES 2 7 30| 485 
| jo. 6 -.I3] 593 
IN.E.b.N.S. E. b.S.|3 3 45 00 5 80jS. W. b.S./N.W.b.N.| 3 
36 33 45| 627 
39 22 30] 673 
42 II I5 J2O© 
N.E. S. E, 45 oo oo| 767S.W. N.W. 4. 


47 45 40| 811 
50 37 30| 855} 
53 26 15| 899 

N.E.b.E.'S.E.b.E. [56 15 oo| 942'S.W.b.W N.W.b.W 5 


Pp ECTEISENEY 


— ' 


39 3 45| 985 

61 F2 3oj1o2Ss 

64 41 1511069 : 
EN.E.|E.S.E. 67 30 ooq1111|W.S, W. W.N.W.| 6 


70 118 A51151 2 
73 - 7 30olllgo 

: | 75 56 2512240 

E,b.N. E.b.S. [78 45 ooj1268|W. b.S. W.b.N 

ol 33 4511305] 

84 22. 39 I 343 

| 87 1T 15[1378 

Faſt. iFaRt. 99 O©O oo 1414|Weſt. Weſt. 8 


Let there be required the Cord of the firſt Port on the Scal 1 
this Table. WF | we "Fe 


The 


— —— — — ——C 
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The Numbers anſwering to 11 Deg. 15 4. is 195; I take therefore with m 
Comp-iſſes 19, ( or reckon 1o many on the Scale of Equal parts, which is joyned with 
a Line intended to be made; and fo with a Square for that purpoſe, as ſhall be 
ſhewed) mark from F towards 8 the firſt Pozxr 11 Deg. 15, the Radius of the Circle 
beins AB; and 1o of the reſt. 


of the Line of Longitude. 


He Line of Longitude is divided by help | 2 Takie ts & 4 Sq 
TI of this Table, the ufe of which is very = Luis - Line 
eaſie; for in the firit, third and fifth Columns | | ; 
are the Minutes of Longitude, on the Line of | 
Longitude; and in the ſecond, fourth, and | 
ſixth the Chords in Degrees and Minutes, | 

| 
| 
| 


againſt which the Inutes of Longitude are 
to be divided : Therefore having divided a 
Line of Chords to go, you may divide the 
Line of Longitude thereby. 

Examp. 1 Minute of Longitude is againſt 
89 4. 02d. on the Chords, 2 Minutes againſt 
884. 6m. 3 Minutes againſt 87 d. 8 m. and 
ſo of the reſt. 160 |. 

The uſe of this Scale is to find how many 2029 24 20029 LI 22.00 
Anutes of the Equinottial, make a Degree 
. of Longitude in any Parallel of Latitude. FM 

Examp. In the Latitude of 40 Degrees, | 
how many Minutes (or Miles) make 1 Degree [”9 
of Longitude? Extend your Compaſſes on |— — 
the Lire of Chords from the beginning of the [1574 32||36}53 09 |56]21 06 
Degrees to 40 Deg. that extent ſhall reach |*7]73 3?[[37|5T $61 157 OWE 
from 60 Min. on the Line of Longitude, to |13]72 321[38150 42 [58114 5© 
46 Miz. and ſo many Minutes make a De- Þo 32]|[39{49 26||59[10 26 
gree of Longitude in that Zatitude. 


INES. 
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Sine is 2 x Bs es. 
Ripht Line, A Table of Natural Sines to the Radius of 1000. 
arg. : — De Sines. | De'Sines.\ [De|Sines\| |De'Sines,| |De\Sines.) |De\Sines. 
perpendicular ij 17] [16] 276] [31] 515] [46] 719] [61] 875] 176] 970 
to the Diameter, | 2| 35] |17] 292] [32] 53e| [47] 731] [52] 883] [77] 97 
which is drawn | 3] $?| |? 8] 309] [33] 545] [43] 743] [63] 891] [78] 978 
to the otherend | 4' 79] |19] 326] 134] 559] [49] 755] 164] 899] [79] 982 
of the Arch; ſo 5 87] |zo| 342] [35] 574] |so| 765| [65 906] |So\ g85 
7 
5 


CD is a Sine of r05| [21] 358] [36} 588] [5r} 777] [66] 914] |>1] 988 
60 Degrees. By 122} [22] 375] [37] 602] [52] 788] [67] 921] |82| 990 
this Table of 139] [23] 391] [38] 616| [53] 799] [58] 927] 183] 993 
Natural Sines, | | 156| |24| 497] 39} 629] 154} 809] 169 934| [54] 995 
to every Degrec tor 174] 1*3] 423] 40 643] [55] 3819] [709] 940] |85| 996 
of the Quadrant |17] 191] [26] 438] 41] 656] |56] 829] [71] 945] |86| 998 
which T have |!*| 2900] j27] 454] [42] 669] [57] 839] [72] 951] [57] 999 
fitted for this |13| 225] [23] 469] 43] 682| [58] $48) [73] 956] [$8] 999 
purpoſe, whoſe [14| 242] 29] 485] 44| 695| [55] 357 [74 961] |8,| 000 
Radius is 1000, IS! 259! t3ol Foo! 451 2071 !6ol 866! "751 9661 igoltooo 
you ſhall find 
the Sine of 60deg. to be $66. I take therefore with my aſſes 86 from my Scale 
of Equal Parts, and ſet them from A towards $ in the Zine of S:nes for 60 Degrees , 
G2. | where 


m_ 
= 


| C— — —— 
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where the- Radius of the Circle is AB, and the Number in the Table anſwering 


lay it 


TANGENT Ss 


I —— 


| A Table of Natural Tangents to every Degree of | 
the Quadrant. 

De Tang. \DeTang. DeTang.) |DeTang) De Tangents 
i 17 I 344 [37] 754] [55] 428] [73] 3271 

 2| 35] [zo 364| [38] 781] [5611483] 174 3497 
3] 52| [21] 384 139] $10] [5711540] [75] 3732 

4 [4s 22] 404 [49] 839] [58[1600[' [76] 4orl 

5| By| [23] 424 [41] 869] [511664] [77] 433! 

6| 105] [24] 445] |42| 909 Golt7 32] [78] 4705 

123] [25] 456| [43] 933| [5111804] [79] 5145 

8] 141] [26] 488] [44] 966] [511881] [80] 5671 

ol 158| [27] 510] [45|t1000] [63]1963 $1] 6314 

1o| 176] [28] 532] |46{11036| [642056] [82] 7115 
11] 194] [29] 554] [4711072] [65]2145 83] 8144 
i2| 213] [30j 577 - Hpdks 66 2246| 384] g514 
13] 231] [31] 601] [4g9|t150] [67]2356| [85] 1143C 
I4| 249] 132 625 5o[1132] |68j2475| |86] 14301 
15] 26eÞ [33] 649] [5111285] [6gj2605| |87] 19081 
16] 287] [34] 675] [52|1290| [7012747] 88 28636 
17] 306| [35 709] 5311327] [71904] 8g| 5729c 
[x8 335 36| 7271 (5411377) \7213078| 90\ Infinite. | 


SECAMNT S. 


A Table of Secants to every Degree of the Quadrant. 


Sec. = Sec. | |De| Secants. 
1252] [5511743] [73] 3420 
1269] [5611788] [74] 3620 
1287] [57]1836] [75] 3864 
1305] | F8]1 887] [76] 4133 
1325] [5911942] [77] 444 
1346] [60]: 000| [78] 4810 
1367] [61]2063| [79] $241 
t390] [6212130] [So] F759 
1414] |63]:203] |S1] 6392 
1439] |64|22 81| [82] 7185 
1466] [65]: 366] [83] S205 
1494] [66]:45%] 184 9567 
1524] [771559] [55] 11474 
4 [556] [68]: 669] |56! 14335 
15/I035 589] [692790] [57] 19107 
16|1040 1624] [7c|2 924 $8, 28654 
17\1046 _ 7113071] |89 57299 
rt8|ſ7o51] 136Jj1236 1701] 17213236! I9g Jnfimre 


30 Degrees is.500; take therefore with your Compaſſes 50 equal Parts of AB, and 
Ton, A upon the Line of Sines for 30; and fo of the reit. 


Age is a Right 
Line touching the 
Circle, and is limited 
by the Secarnt; as BG 
in the Diagram, which 
is the T angent of the 
Arch BC 60 Degrees 
and in the Table of 
Tangents you ſhall find 
it to be 1732 equal 
Parts; therefore take 
with your Compaſſes 
173 Parts,and that will 
reach from B to G, 
the Tangent of 60 De- 

ees in the Scale, and 
the T angent 30 Degrees 
is 577 Parts; therc- 
fore take 57 Parts, it 
will reach from B to 
the length of 30 De- 
grees;and ſo of the reſt, 


Secant 1s a Line 

drawn from the 
Center of the Carcle, 
until it meet with the 
Tangent Line; as AG 
in the foregoing Dia- 
gram cuts. the Tangent 
of the Arch BC 60 
Degrees n G: ſo the 
Secant of 60 Degrees, 
in this Table of Se- 
oants is found 2000 
equal Parts; therefore 
take off 200, it ſhall 
reach from A to G 
for the Secant of 60 
Degrees, and the Se- 
cant of 30 Degrees in 
this Table is found to 
be 1154; therefore 
take wath your Com- 
paſſes 115 equal Parts, 
and it ſhall reach from 


A towards G for the Secant of 30 Degrees, as you may find by the Scale in the 


Diagram. 


Verſed 
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Verſed SINES. 


Verſed Sine is found by ſubtrating the Sine Complement out of the Radins. 
Example. For to know the Yerſed Sine of 60 Degrees, you muſt fubtratt the 

_ Sine of 40 Degrees, viz.500 out of the Radixs 1000, or Sine of g0, AB, the remain 
will be DB 500, for the Yerſed Sine of the Arch BC 60 Degrees. In like manner 
the Yerſed Sine of 30 Degrees is 1343 and fo work in like manner for any other 
Degree. 2 Ul 


& YI 


CHAP. IL 


Deſcription of what Inſtruments of Braſs, Steel,, Iron; and Wood, 
you muſt be © rr with before you can make Inſtrymeats for Mathe:- 
matical Ules. [:-. A 


Efore we explain the other part of the Diagram it will be neceſſary for. to. give 

a Deſcription of what [yſtruments in Braff, Steel, Iron, or Wood, you muit 

have by you in readineſs, before you can make a.e 2athematical Inftriment ; 

That Men that are ingenious may be provided in fome meaſure-with ſuch, before 

-— £0 to Sea, to ſpend their ſpare time on this Prattice, In bricf, they are 
theſe. 

Fir, For InStruments of Wood, you muſt be provided with ſeveral Scales of Scales of 
Equal Parts, of different lengths, according to the Radius of thoſe Lines you intend val pares 
to divide. You muſt be | 
fitted with ſome pieces 
of Box, dry, clean from 
Knots , ſtraight, and 7, 

{mooth planed, or other NY _— f 
Wood, on which you OOO MOM L412, 4111 TILT, ther Wood; 
may make what Scale A 4oſ- 90g? 5 I. ap. t.. : 
you pleaſe. You muſt ==> 
have by you a Square | 
of Braſs and Wood, tuch Q 
as you may ſee in this | wo. | 
Figure, with a pair of ll & / 
Cramps made of Iron, " 
with "ras to faſten the wa PO 
Scale of Equal Parts, =. 
tothe Scale to be made, LIN 
ſo as they may not lip. TS 
Or for {mall Scales, you - 
may faiten the Scale of 
Equal Parts, and the Scale to be made by it, on a piece of Deal Board, with the Heads Scates 
of Scuper Nails, lo as they may not ſtir; but for greater 1»ſtruments, Croſs-ſtaves, and #*ſfened 
Gauzing-rods , you muſt divide them as in this Figure. You muſt have a Gaxge made p—_— , 
of Braf, with a good Steel Pin, for the drawing of ſtraight Lines on your Scale, goarg.. 
for the diviſion of the Columns for Graduation. You muſt have two or three Sorts 4 Braſs 
and Sets of Steel Letters and Figures, and Figures for Ornament, with a neat Hammer Gauge. 
to uſe with them: And the Froures, Letters, and Ornament-Figures, {ct inan Alphabet- 5,01 16- 
Box, with written Letters and Figures before them , for the ready finding of them ters and 
with Charaiters of the Signs, Planets, and Stars. Figures. 
The 


3 Squares. 


* 
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Gauging The Jnitrument that you divide with , the Edge muſt be very thin and ſharp, 
Infirx= and you may have ſeveral of them; or the end of a Per-hyife may do for a ſhitt. 
pos aſs Com- You muſt have a Braff pair of Compaſſes to go with an eArch and Screws, to faſten 
paſſes, to- at any-diſtance; and four Steel Points to take in and out; two long Points tor to 
gether with reach a_great diſtance, and two other ſhort Points; one is to be made round for 
aw Areb 1 Center-Point , that it may not go too far into the Wood; and the other pointed 
Gy like 2 Dutch Knife, and the Shoulder fitted {quare to be faſtned , and taken-in 
rake is and out at pleaſure. The Ute of thele Ports is to draw Circles on round JnStru- 
and our, ments, as Nodurnals, and the like. You may have two pair of Dividers, the leaſt 
The uſe three Inches and a half, and the biggeſt ſeven Inches and a half long. I hold them 
4 pair of beſt that are made with a Boy at the Head , and to be ſet together by a Screw 
Dividers. in the midſt. Be ſure they be made of good Sree/. Thele are to divide equal Parts, 
or any other equal Diviſion. You muſt haye for great Inſtruments, as Bows, Qua- 
_ drants, and the like, a pair of Beam-Compaſſes , for to {weep the Arches of them. 
ons You ſhould have a Hard-Vice, fo made. as to {crew into the edge of a Board for 
Vice. your uſe , and to take out again; with three or four ſorts of {mall Files, for to file 
Files. and make Pizs, which, you will have occaſion for. 
To ſr of And'now I have ſhewn the Prafitioner what Inſtruments he muſt be furtiſhed 
FO - with, I will return\to the Explanation of the other part of the Diagram of the 
Mathematical Ruler. I had almoſt forgot a Recezt for Tetting off the Graduation 
divided on Box-Inſtruments, which is this. 

Take Charcoal, and beat it to a fine Powder, and temper it with L»ſeed-Oy!; and 
let it be rubb'd on the /nf#-ament newly divided, and lie ſo on it for a time , until 
it be pretty dry; and then with ſome Saler-Oyl rub the Inftrument, and make it 
clean. So will you have the Graduation and Figures ſet off very neatly on Box 


Inflryments , with Black. 


The 


—_— a» 6" £ he 


1eFiqure of 16 Fe Eo on 
L OUHC Poymcd Compaſſes 


| A Deſcription of the other Side. Boox II. 


The Explanation of the other part of the Diagram , being 4 Deſcription 
of the Dialling-Scales oz the Mathemarical Ruler. 


His annexed D:agram {ſheweth plainly the Deſcription of the Dialling: 
Scales on the A{:thematical Ruler; it being the moſt eafie Inſtrument ulcd 
in that Art, as will be manifeſt in the Seventh Book. 


bs 


Pen or by 
| J5o 


Fol:ss and þl: 1:h:7 q 
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How to make the Diagram; 


Irft, make a Semucrrcle by a leſs Radius, as ADB, and upon the midſt of the 
F Arch at D, ,with the diftance DA. deſcribe the Qwadrane AEB, which 
muft be divided into ſix equal Parts, for fix Zoxrs; and from each Point draw Lines 
to the Center at D; So will it-cut the Ze AB in 1,2,3,4,5, 6, for the 
Hour-Lines upon the ſaid Scale for Dialling: And thus you fee it is a Tangent 
Line, and therefore-it is more certainly done by this Table of Natural Tangents 
for three Hours, if you do but obſerve where the Rzght Live DE cuts the Tangent 
Line AB, which is in the Center of the Semicircle at R; therefore you muſt begin 
to make this Scale in the midſt, and lay the diſtance of Parts anſwering the Hours 
both ways from R towards B and A. 
| ; As, 


Cap. * Of the Dialling-Scale. 


As, for Example, To Graduate 2 Howrs and 4 Hoxrs, you lee in the Table, 
the Number anſwering to 2 Hours and 4 Hoxrs in the firſt and laſt Columns, is in 
the third 15 Degrees, and in the fourth Column the Tangent is 268; therefore if 
you take 268 ſuch Parts whereof the Semi- 
diameter R B is divided into 1000, as was | 
ſhewed in the former Diagram, and put one ef Table for the dividing. of the 


Foot of the Compaſſes with that extent at R Hours and Minutes wpor the 
(the midſt or 3 Hours, ) and turn = os Dialling-Scale. 
toward B, it will make the diſtance of 4 Hours; — 
and turn that diſtance towards A, it will be Ho. MD : MT angents.M Ho. 
2 Hours of the Scale: and fo do with the reſt | 3 |*?| > 30 44 159 
of the Hours and Minutes. »01: 3, .06 87 [40 
In like manner for the Scale of Inclination $91] 7 - 36}. . $3&:4330 
of Meridians, you muſt take out the Tangent 40Jlio oof 176 [20 
out of the Table of T angents to every Degree, os bats gs 7 
and Graduate in the ſame manner as before, 4: EoL_ ON. 268 Wor 12 
from the Center which is the midſt of the 1o[t7 3c 315 [50 
Scale at 45 Degrees, as is plain in the Dia- 20/20 oo] . 364 [40 
gr am. zo|2z gc 414 [30 
For the Gnomon-Line, or as others call it, goſ25 co) 466 [0 
the Line of Latitude , let BA be the Semidia- 5oſ27 zo 520 [ro 
meter; and on B deſcribe the Quadran | 5_|60j3o oo 577 |60| I 
ABC, whole Arch AC divide into go De- 1o[z23 30; 637 [50 
ees, from whence you may projet the Line 2cj35 oof 70oo [40 
of Sines BC. | 3o[z7 3o|] 767 [zo 
Now from each Degree of thoſe Sines, draw 4cſ4qo oo $39 [20 
Lines toward the Center of them at A, and 50[42 3o|] 916 [10 
note where they cut the Arch of the Quadrant | 6 jGolg5s oo 1000 [oof © 


BD; then from B, take the diſtance of each of | 
theſe /nterſetions, and lay them on the Line BD: Soſhall you have the Diviſion of 
the Gnomon-Line, or Line of Latitude. - : 


dd. 


For the more ready making .A Table of Latitudes for Dialling, 
of this Scale, here is a Table | 
of Latitudes calculated to the |D:| Par. |D. Par{D. Par D.'Par.|D, Par.|D.\Par. 


90 Degrees of the Quadrant, 
and the way tv calculate it 
your elf. As for Example, 
To find the Parts for 30 De- 
grees of Latitude , 

Firſt , Find the S:e thereof 
in the Natural Table of Sines, 
which will be found to be 
500003 Which ſought for in 
the Table of Tangemts, giveth 
an Arch of 26 Deg. 34. Min. 
Then the Proportion will hold, 


991160[926[45]816|z0}632|i5}354 
[591920 441307]: 9]6T7|1 41332} 
985158191 5]4317971281601[1 31310 
9 30[571909[42]7 8727158511212 88 
97415619931411776[26]5 68[r 11263 
968\551896140/765[25]5 5111 [242] 
965154359139]753124[5 33] 91219 
96115 3138213 8|741[23]5x5] 8 
9585 2]87513717291221496| 71171 
9541511868[36|7171311477| 61147 
950|50;86013 5170430]458| 5 
4945/49 $52[34/690]1 91438] 4 
9414584413 31576|181418| 3] 74 
2 
I 


936.47|335132]662|t7]397 
93 1/46 826131 647116 376 


As the Radius -- 100000 


To the Secant 45 Deg. == 141421 
So #5 the Sine of 26 Deg. 34 Min. -- 44724 | 
Unto the Parts for theLat. -—-—- 63249 44 


Which anſwers to the Radius 100000 : But in my Table the Parts 632 anſwer to 
the Radius 1000, which will be ſufficient for the Graduating the Line of Gnomoxs 
or Latitude, 

H And 


50 


The Tables for the Making , &c. 
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S— 


5 ſhall you have the Line of Chords : Or you may do it by the Table of Chords, 


And to make 30 Degrees of Latitude on your Scale, you'muſt take off 632 ſuch 
Parts as the Line BD is divided into 1000 , as you have been ſhewn in the tormer 
Diagram. 
ie to make the Eine of Chords, you have been fully inſtructed already in the for- 
mer Figure; which is only by dividing the Archoſ the Quadrant AD into go equal 
; and from A take the diſtance, and lay them down in a ſtraight Zine AD: 


as before-direed. Ez 
How to make the two Lizes or Scales of Inlarging Hexr-Z:nes upon any reclining 


Plain, without a Center, called ( by me) the greater and the. leſſer Pole. 

Here you have a Table ready fitted for the making thereof. : 
Firſt, You muſt make choice of the length of this Scale, that is in Proportion to 
the former Lines of the Scale. 


A Table of Tangents for 5 Hours #- every 
Minutes of ar Hour, for inlargivs the 
our-Lines. 

Heo.|M|D. AL.'T ang; Ho.|1 D. M. T ang. 
5| 1 25] 22 5146 21511944 
to 7 30] 44] froſ47 30jn091 
5} 3 45] 65] [15/48 45/1140 
ic] 5 oo| BYz 2o0/F5o O01192 
25] 6 15] 109 25/51 1511246 
3] 7 30] 132 zoſ5Sz 301303 
35] 8 45] 154] [35153 4511364 
40Jio oo] 176] 2 [4olss ool142s 
45111 T5] 199 45156 | 1511497, 

 5Y'® 39] 222] 159157 . 301570 
F503 45] 245 F51F8 4511648 

I Gojt5 oo: 26%] 4 [60/60 oo[173? 
$6. 151 291] | $5165 x 5|4 82.3 

EASIEST zo 315] ſiold2 3o[1921 

1.5118. 43] 339 553 45/2028 

| [20Þo oof 364 z20j65 o0j2044 

j7 21. 15] 389 25166 1512273 
3O0j22 30 414 39167 30|[2414 
35123 45] 44% [35/168 45[257» 
4025 ©0oJ 466 40/0 ooſz748 
45 26 15] 493 45171 1512946 

jojt7 30] 320 50/72 3013171 

F518 45] 549] [55]3 4514431 
2 |60jz0 00 £77] 5 160/75 ocſi732 

OO GY 7% HE i ms Ko 
| io[zz 3of 637 | 

| 115133 45] 668 
20/35 ©0| 70c 
25136 IF} 733 | | 

139]37 30] 767 BEE: 

35138 45] 502 

40/40 Oo] 825 | | 

45|4n 15] 877] q 

5042 3©o| 916 T 
| [55143 45] 957] © 

| Z [60lg5 ooltoor| |: + 4x I 


The firſt 3 Hours muſt be divi- 
ded into 10 parts, and each of 
them into 10 more, as you have 
been ſhewn. You muſt have two 
of theſe Lines. of Equal Parts, of 
two proportionable Lengths, for 
the greater and lefſer Pole; and 1o 
take of the Tangenr-parts anfwerable 
to every 5 Adimues of an Hour: 


As you ſee:the firſt and ſecond Co- 


lumns of the Table are Hours and 
Ainutes, the third Degrees and AM- 
utes, and the fourth T angents. So 
the T agent of the firſt 2 Hours of 
the Scale or 30 Degrees, is 577 
Parts, take of your two Scales 
57 Parts; firſt, of the largeſt Ra- 
dius for 2 Hours on the greater 
Scale, and the like number of the 
{maller Radins ( or Line of Equal 
Parts ) for two Hours of the leſſer 
Scale. And lo in the ſame manner 
you muſt work tofiaiſh the whole 


\ Scales of what Radius you pleaſe, 


by theſe Tables, as hath been di- 
reed. 

The Uſe hereof is fully ſhewn 
in the Seventh Book of the Ar: of 


 Diallins. 


Thels Scales are ſufficient to 
make any fort of Dials, in any La- 
T:tude (as is there ſhewn) with great 
cale. 

There are two Lines, called by 
the Names of S:yle and Sub#yle; 


' but they are only for one Larirude, 


but may þe found for any. But the 
Scales before-explained are moſt 
uſeful, and do the ſame thing, as 
you wall find in the {re of Dialling. 
And theſe are the Scales on one 
Side of the. Ruler. 


CHAP. 


o > © YI $I nn 1 9 ORE.” 


Cuap. 4- of. 468 Scale of Scales. 


CHAP. EV; 


The Scales or Lines on the Back-ſide of the Machematical Ruler, are theſe : 
A Line of Numbers, A Line of Artificial Tangents, 4 Line of Sines, 
. A Meridian Line accordzng to Mr. Wright's Projettion ; and the Scale 
© of EC ual Parts, by which the Numbers were taken off for the Graduating 
theſe Scales, ad 4 Line of: Longitude, with a Scale of ReduQiion, 
L'FgT O divide the Line 'of Nambers, you muſt prepare a Raler of what length 
-'- {| © you pleaſe; and alfo'a Scale of Equai! Parts, divided into 109 or 1c00. 
0... © Byt if you divide the Artificial Tangents and Sines with the Line of Num- 
Bert), it'is belt to divide the £92 itito 2000 Parts. This Table is taken out of the 
| Topatichms, by tejecting the Zrdle# or firſt' Figare, and as many of the laſt Figures 
as you ſee convenient, according to the length of your Zine. Then ſuppoſe you 
were to make the firſt 2 or 20, take with your Compaſs 301 equal Parts, and lay 
it from 1 to 2, and the ſame diſtance will reach from 10 in the middle to 20. In 
the like manner do with the reſt; for 3 or 30 equal Parts is 477, and for 4 or 40, 
the Log. Parts is 602 : as you may eaſily perceive , by what is written. 


—_—__ 


A Table for the Diviſion of the Line of 
Artificial Numbers. 


d 


S & %s | os IQ 
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56| 748]76| S80| 96| 98: 
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301 |4o! 602 |60| 778|80| 9g03{100| 1000 


09 md wy ju og gb bay tag a 
O © ©I Qw bt ww ro 
to 
O 
> 
(V) 

Q 
Ma 
wy 
Qa 


——— —— 


52 A Deſcription of the other Side, &c. Book II; 


II How to divide the Line of Artificial Tangents or 
| the Ruler, 


p Be: Artificial T angents are made in the 
ſame manner as other Lines before di- 
reed; beginning at 1 on the Zine of Num 
bers. So 106, taken off the forrfier Scale, and 
applied upward, will make 40 Jfinutes on your 
Scale : So for 1 and 8g Degrees the Part an- 
ſfwering thereunto is 242, wath them do in like 
manner, and ſo. of the reſt, until you have 
finiſhed: the whole Z5ne or Scale , as you may 
{ce in the Figure, = 
WY )'#H 

| ti 


III. 4 Table for the Diviſon,of 
/: into Degrees 4#d Minutes. 


the Line of Artificial Tangents 


Deg. 


| Deg: Deg. (Deg: 


Tang, | Tawg, 


- 


MM OI 


942 
95.6 


( ©22 


954 
1959 


1949]1964 


4. & 


IV. How to divide the Scale or Line of Artificial Sines to Degrees 
aad Minutes, 


Ow to make this. Zzze, was ſhewn by making the laſt. And if your Lize of 

Equal Parts be divided into 100, or as they be reckoned 1000, you may 

omit the laſt Figure of the Number - But if you number the Scale to 2000, as the 

Tables are made, then if you would ſet off the Sine of 30 Degrees , the Parts an- 

ſwering thereunto are 1699; therefore take off your Scale of Equal Parts with 

your Compaſſes 1699, and it will reach from the beginning to 30 Degrees on the 
Line of Sines. 


So I hope you underſtand hoiy to do the reſt, it being made ſo plain and cafie for 
the meaneſt capacity. 


59 | 58 [57 | 56 
42 | 43| 44] 45 
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54. The Tables for the Making, &c. Book Il. 


Table for the Diviſion of the Artificial Sines on the Ruler, 
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| «| Deg. | Deg. Deg.| Deg. Deg. | Deg. Deg. Deg.| Deg. Deg.| Deg. 


JE Sine, | Sine, | Sine. | Sine. | Sine. | Sine | Sine | Sine, _Sine. | $1me. 
da) 
wy 


EE-->-t3 5-4 || 7 3. 9, 1o | 


OO ————— 


O| oof 242] 543} 719| 843! 94o{101y{10856 1143 1194\1240 
1o| 46| 309] 577] 742] $61| g54/1031|1096[1152/1202[1247 
20]: 76] 367] 610] 764] 878| g68/1043[1106 11611210 I354 
132]: 94] 418] 640] 786] 895] g981|to54 111611170 1218|1261 
49] 06] 464] 668} 806]. 915] 994[1065|1125|11785(225|1267 
[50] 163 505|_694 $25 926|\10071107511134[1186|1232 1274 


IS] x 12 | 13 | 14 | 15 | 16 | 17 | x8 | 19 | 206 | 21 


o[t28c|1318/1352[13834[1413|1440[1466/I499|1513|1534]L554 
to 2871132311357]! 389114181 445[1470j1494|5I6|15371558 
20/1293 [329 I363 [394|1 42211449 14741498 1520/1540 [561 
3011 300[1335|1368|1 398|1 427145 3[1478/1501[1523/1544|1564 
491 306]: 341]1 373]1403]1431/1457[1482/1505/1527/1548|1 567 
FO[13kt2 1346/1 378|1408 I436|t462 1486,1509 REILSEE, I570 


S| 22 23 |24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 


o|t57311592]16og|t626|1642|1657|1672|1685|1699|1712]1724 
[o|15 771 59511612[1629]1644|1659|[1674|1688 
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V. How 


Crae. 44 Of making Mereator s Metidian, &c. 55 


V. How to make a Meridian Line according to the true Sea-Chard , or 
Mr. Wright's Projedtion. 


His Line is made out of the Table of Meridian parts, in Book 4. Chap. 7. 
F which is to every 10 Minutes of Latitude , nearer we have no Chards or Plots 
made, which I have as yet ſeen; but they may be made by Mr. Wright's Tables 
to cvery Mine, if any perſon will be ſo curious. . 
For the Graduating this Line in the Scale , , you muſt note the Number anſwering 
to the firit Degree is 200; therefore divide the Degrees of the Equinottial into 20 
Equal Parts, which ſtand for 200 of the Numbers of your Table. As for Example, 
Suppole you would make the firſt 10 Degrees from the Equator, towards either 
of the Poles, on the Scale; the Number anſwering 10 Degrees is'201 , (omitting 
the laſt figure 0) you may take out of the Line of Longitude (whichare the Equal 
Parts of the ſame Zjne by. which you-made all the reſt) 201 Parts, and lay 
diſtance from the beginning for 10 Degrees; and for 20 Degrees 498; and; for yo 
Deorees 629; and fo of the reſt. -- | I 
. : But if you are to Wy rticular Zine,. you muſt take the difference of the 
Degrees and Minutes , as be. fully ſhewn in the Treatiſe of making a general 
__ particular Sea-Chard, according to Mr. Wright's ProjeQion. 
There is demonſtrated and ſhewn the making of Adercator's Scale, to meaſure 
the Diſtance in any Parallel of Latitude in the true Sea-Chart. 


VI. How to divide the Scale of Reduction, 


His Scale is part' of a Line of Numbers, twice as | | Trature 
large as the Line of Numbers, on the. /Mathemgtical _ 
Scale, beginning at 10 and proceeding to 40'; and may lo i272 25 
be made by the former Table for the diviſion of the Line |: it 255 ©o 
of Names T4. My 
IV S [LEO 2 [is 138 91 
Provide a Scale in which the Equal Parts are twice as 3 Is |12t oo 
large, as thoſe by which you divided the former: Line | 16 jI06 35 
of Numbers, and then the . Numbers in the Table; be- | -& |1®% !100 co 
ginning at 10 and ending at 40, ſhall give the diſtances % [i 21 
to divide the Scale of Redultion. L 5 E > 
As for inſtance, againſt 11 ſtands 41 3 therefore 41 | : lr - E 
ſuch Parts whereof your Scale contains 1000; - ſhall © 22 |5s 25 
ſhall reach from 10 to 11, and79 from 10 to 12, 114. S 23 SI 47 
from 10 to 13; and fo of the reſt, & 2: 7 WA 
FN 

The Ulſe of this Scale ſhall be ſhewn in the Fifth Book, Q ” a 3 
Of Surveying Land. | L oþ 34 7 
$S 4 an 2 

v |31 | 28 33 

=> Þ|2 | 26 59 

- |33 |25 © 

V 3+ |23 5 

> Can 
_ 36 | 21 ol 
 B7 | 19 89 

38 |18 85 

39 | 17 99 
go | 17 02 
CHAP. 
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CHAP. V. 


HA Table for the Diviſion of the Artificial Rhomb, or Points, Halves, 


and Quarters on the Travis-Scale. 


He Uſe of this Table is eaſily underſtood : The firſt Colwm is the Points 
af, and the ſecond their Names in the whole; 
The third the Degrees anfwering to each quarter of a Point in the Qua- 


in- one 


rter of the 


drant ; The fourth the Sines and E 


Parts an{wering thereunto; The fifth the 
Points for the Tangents; The ſixth the Tangent anſwering to each Quarter-Poine. 


Points.'Nor. South. Deg. Min. Sane T ang 

A Thom, [rhom. 

--—- |N. b-E 2 48| 658] | 68g 

b. E. 5 37| 990 992 

S. b. W. 8 261|1166 1177 

1 {N.b.W. | I5|r1290] 1.7 [1298 

N.N.E. {t 3\t 3 85 t398 

S.S.E. +116 $211462 [481 

S.S.W.- :[i9 41527 1553 

_2 NN.W. 122 3olts84) 2. 6 [167 

N. E. b.N. [25 18630 1673 

S. E.b.S. 13S #711673 1727 

S. W.b.S.139 S$6&t710 1777. 

3 IN.W.b.N.33 45[1744] 3.5 [1824 

N. E: 38: -- 0 1774] |1870 

S. E. 139 2211502 914 

NW, [42 121827 1957 

| 4_S.W.___j45__Co\1549! 4 [2000 
N.E.b, E. [47 42|1865 
S.E.b,E. ,i5o 3711890 
S.W.b.W. 153 261904 
5 _|N.W.b.W.is6 __15ji919 

E.N.E. |59 . 31933 | 
E.S.E. j&: 5$2?j1945 
W.S.W. [94 #41j1956 
6 |W.N.W. [67 __ 3<j|1965 
I” |[Eb.N. fo 121973 
ES. 173. vas 
W.b.S. |75 $6j1986 
7_JW.b.N. 178. 45]901) 

PR TR | 

4 2 4 ah bh 

87 1111999 | 
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Car. 5: A Deferiptian'of the Trayis-Scale, 


The Deſcription of the Travis-Scale. 


This Scale is made by the foregoing Table; only 
' the Line of Sines is there but once, and here the 
Parts anſwering each Quarter: are twice putdown, 
or in two. Lyzes marked with: 2, $. which ſtand 
for Northing and Southing., and E.. |... {fignifies 


Eafting and. Weſting. The. firſt, is the-$5ne.,\ the - --- 2 


ſecond is the Sine Complement. bf the e-Lngle 'that 
any Point or Quarter maketh with the Meridian, 


One Example -will Five the Learner 

Suppoſe you were-to ſet the fir "and deventh 
Rhomb or: Artificial Point on the Sines3-whieh: is 
I 1 Degrees.15 Minutes, the Equal Parts anſwering 


thereunto. is-+2903 therefore-take 129 of>your 


Scale of Equal Parts, and1layiir from the begi ing TOI 
: an , : 'v 8 


upwards, andyou have by that diſtance thefy 
ſeventh Rhowmb-of your Scale... 


In like manner do fot any- other-- of the Points * 


and Quarters by theſe Nanbers, until-you have 


finiſhed the. Scale; and when you have done » you * 


- 


have an 1nſtrieneat the moſt eafie, ready, and ne- 


cefſary that I know of, for the working-of Tra- © 
viſes, which: ſhall: be ſhewn in Sailing by the 


Plain Chaid , in the Fourth Book. ' On the hack: 


fide of this*Scale you may ſet a Line of Chords, © 
Equal Parts,'and Points, for the ready protrattion- | 


of Anoles. © 
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How to make 4 Quadrant which will reſolve many Queſtions in Aſtronomy, 
by the help of an Index; and alſo, very uſeful in Navigation. 


Fter yon have made choice of the Radius of your \Quadrant CD, draw the 

A Margin , to hold the Degrees: of the Quadrant and the Figures, Points, and 

Quarters; then divide the Semidiamerer or iSide of the Quadranr CD and 

CM into 60 equal parts , and draw Lines to each of the Diviſions, parallel to the 

Sides, CD and CM, as you fee in the Figwre ; and at every 5 make a Point, for 
the ready numbring of the Diviſions. - IT BY. 
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Make an Index anſwerable to the Radius CD, with a Line of Sines on the ' 
one Side , and a Cexter to put over the Center-Pin of the Quadrant C. as occaſion 
ſhall require; and on the other Edge make a Line of Equal Parts, equal to the 
60 Diviſions of the Side CD, with a Center in like manner to remove at pleaſure. 
Alſo make on the Edge of the Quadrant a Tangent-Line. 


Canae.'6 The Oſe of the Quadrant, :&c. | 


— 


The Uſe of the Quadrant in Aſtronomy. 


TYEU TE 


Having the Latitude of the Place and the Sun's Declination, To find 
the Time of the Sun-riling 4x4 Setting, 


EXAMPLE. 


The Latitude 51 Deg. 39 e Min. Northward, and the Declination 20 Degrees 
Northerly, the difference of Aſcenſion will be found thus: 

Firft, Lay the Center at E of the Index, over the Braſ-Pin in the Center of the 
Quadrant at C, and lay the Edge of the Index EL to the Latitude of the Place 
on the Arch DM; and from the Tangent-Line on the Edge of the Quadrant take 
20 Degrees the Sur's Declmation; and lay that diitance from the Center at C towards 
D, at that diſtance run with your Eye along the Parallel-Lines, and mark where 
it interſets the Edge of the Index , and likewiſe obſerve where the Index cuts 
thoſe Lines that are parallel to CD; there follow that Parallel-Line to the Arch, 
and the Degrees from D to that Parallel-Line will be 27 Deg. +, the difference of 
Aſcenſion. | | | 

The Degrees reſolved into Howrs and Ainues, is 1 Homr 49 Min. which ſob- 
tracted from 6, is 4 of the Clock and 11 Mn. for the Sun Riſing in the Morning, 
and added to 6, gives 7 of the Clock 49 4p. his Serring in the Evening. 


SE CFE 


Havino the diſtance of the Sun from the next Aquinoctial Point, To 
find his Declination. | 


EXAMPLE. 


The Sur being either in 29 Degrees of Taurus, or 1 Deg. of Aquarims, or 1 Deg. 
of Leo, or 29 Dcg. of Scorpo, that is 59 Degrees from the next «£quinotial Point, 
To find -his Declination, do thus; Put the Center of the Line of Sines on the Pin, 
and lay the Edge of the Index to 23 Deg. © the Surs greateſt Declination, reckoned 
from M towards D; then count the S's diſtance 59 Deg.'on the Line of Sines 
on the /ndex, and putting one Foot of your C,mpaſſes to that Degree, with the 
other take the neareſt diſtance to the Side CM, and apply that diſtance in the Line 
of Sines on the Index, from the Center, and the other Foot will reach to 20 Degrees, 
the Declination required. 


S.-E, C-:T., $1. 


Having the L1tttude of the Place, and the Declination of the Sun, 
To find the Sun's true Amplitude from the Eaſt and Welt, 


EXAMPLE. 


Suppoſe the Zatitude be 13 Degrees Northerly, and the Sur's Declination 20 De- 
grees Nerthward, the Sun's Amplitude is required. 

Put the Center of the Side of the Index on which is the Line of Sines on the 
Center of the Quadrant , and lay the Edge to. 13 Deo. which is the Latitude , then 
count from M 20 Degrees of Declination, and carry your Eye along the Parallel- 
Lines from that Degree of the Arch, and mark what Degree it cuts of the Index 
on the Lie of Sines, as in this Queſtion it doth 20 Deg, 4 Northerly, and that is the 
Amplituaz required. | 

Secondly, Suppole you were about the Cipe of Yirgima, in Latitude 37 Dep, *, 
and Dcclination 10 Deg. Seutherly, if you work as betore-dire&ed , you will find 
the Amplitude to be 12 Des, Southerly. 

12 Wore, 


The Ge of the Quadrant, and = Book 11. 


Note. The Amplitude is the diſtarice of the Ri/ing or Setting of the Sun or Stars 
from the true Eaft and Weſt Pogwts of the Horizon. | 

As for the foregoing Example ; In the Latitude of 13 Deg. the Sun or any Star 
having North-Declination 20 Deg. they will riſe 20 Deg. } to the Northward of 
the Eaſt, and ſet 20 Deg+% to the Northward of the Weſt. But if the Declination 
had been 20 Deg. Sewth;,* then they would, have rifen 20 Deg. 5 to the Southward 
of the Eaſt, and ſet 20: Deg. + to the Southward of the Weſt. 

And fo if you bring theſe Degrees intd Points and Quarters, and ule the YVariation- 
Compaſs upon the Initrument for the Tides , in the Firſt Book, Pag. 6. you may 
readily. reifie the Compaſ# you Stegr by. 


”"PIQmT. Iv; 


The Uſe # the Quadrant azd Variation-Compals, oz the Inſtrument 
for ifting of Tydes. | | 


The Yariation-Compaſs contains two Parts or Ruxales, being the two uppermoſt 
' In the aforeſaid /nſirument , moving one upon the other , as there you ſee. The 
biggeſt of the two uppermoſt Rurnales may repreſent the Compaſ# you Steer the Ship 
by, which is ſubje& to Variation; and the upper Compaſ# repreſents the true Com. 
paF that never varieth, whereby you have a neceſſary [n#triament to reftific the 
Compaſs by the help of this Quadrarrt. 

Admit I am in the Latitude of 27 Deg. Northerly, and Declination 20 Deg. North-. 
ward, and I obſerve the Sun's Riſing to be Eaſt and by North, by the Compaſs; the 
Variation in that Latitude is required. 

The Sun having North-Declination, and in the Latitude of 27 Deg. North, the 
Sun will rife from the Eaſt Northerly, which is 22 Deg. % E.N. E. But by the 
Compaſs, the Sun did riſe at E.b. N, Therefore it plainly appears that there is 
a Point Variation. : 

Therefore on the Inf#rument aforeſaid you muſt always bring the true Point of 
Riſing and Setting on the upper Rundle, to the Point of Riſing or Setting, by the Com- 
paf, on the middle Rundle; and being ſet in this Poſition, you will find the E.b.V. 
of the Compaff to be the true E.N.E. and the W.b.N. to be the true W. and the 
N.b.E. to be the true N. and the'S.b.W. to be the true S. and S.E. > Poim 
Southerly, to be the true S. E. b. E. * Southerly ;, and the South 4 Eaſt, to be the 
8.b,E. : Eaſt. And fo yon may do in all other Obſervations. 


TH © 3 VO 
Several Problems of Navigation wrought by the Quadrant, 


PAOBL. L 


To find the Number of Miles or Minutes of the EquinoQial anſfivering 
to one Degree of Longitude, ix any Degree of Latitude. 


In Sailing by the Compaſ, the Courſe ſometimes is upon a great Circle, ſome- 
time upon a Parallel to the equator, but moſt commonly upon a Spiral Line , 
winding towards one of the Poles, but never paring through them. | 

If the Courſe hold upon a great Grcle, it is either North or South under ſome 
Meridian ; or Eaſt or Weſt under the /Afquator. 


But 


Cnay. 6. Variation-Compals, in the Firſt Book. 61 


But if the Coyrlſe be Eaj# or Weſt, in any of the Parallels to Deg. Min Jdbles. 
the eAiquator, then | A 
18 12 | 57 
As Radius is ro 60 Miles , or 20 Leagues , the Meaſure of | 25 15 I 
FE IH 


one Degree of the Equator : 43 
So #5, the Sine-Complement of the Latitude, to the Miles or 136 52] 48 


Leagucs in one Degree of Longitude iz that of Lati- | + 25 | 45 
na EXE: 
. ; 53 o8| 36 
But if you would know by the foregoing Quadrant the Miles | 56 38 | 33 
anſwering to a Degree of Longitude in each Parallel of Latitude, | 60 oo | 3o 
it is thus: | 63 ol | 27 
Set the Ear 'E on the Center-Pin, and reckon the Degrees of | ©9 25 | 24 
Latitude from D: to which ſet the Edge of the Index, and note 2 4 7s 


the Paralle!-Line that meets with the Degree of Latitude , carry I 

your Eye on that Parallel till it meet with the Side CD, and OOTY 
there it ſhews you the Number of Afies anſwering to a Degree | $1 23 | 09 
in that Latitude. $4. 5 -” 


EXAMPLE. 


In the Latitude of 18 Degrees 12 Min. (et the Index to 18 Degr. ; from D, and 
the Parallel-Line meeting that Degree , follow with your Eye ( or a Pin) to the 
Edge , and you. will find it to be 57 Adales, fo in the Latitude of 31 Deg. 4.8 Min. 
you will find 51 Ales; as in the Table annexed, 


PAOAL. 1k 


To find how many Leagues do alter one Degree of Latitude , on every 
Point ad Quarter-Point of the Compals. 


As the Sine-Complement of the Rhomb from {> Ta mo 
the Meridian , & to 20 Leagues: . | S|Cumber of; | ©'|nmber of 
| S Leagues. S Leagues. | 

hs) wn 

So ts the Radius, to the Leagues anſwering to — Pa 
| jLeag. pars. Leag. b 


(dig __ 44129 7 

By which Proportion was made this Table an- E op ol me” 9H 
nexed. 4 , Y w- _ , : 5 7 
Suppoſe by the Quadrant it were required to ; F4 "6 | ont , he 0 
anſwer this Queſtion: < - | 24 p 4 - 

| Sailing N.N.E. from 40 Degrees of North- |, 4 P17 7% 
Latitude , Hew many Leagues ſball the Ship :run be- |— hel LEN. 
fore ſhe can come to 41 Deg. becauſe this is the ſecond |*4\"* - * 4 37 

- Rhomb from the Meridian. ko 6 wy 6 90 
Therefore ſet the Side of the Index EL 'to'the þ 4/23 32] 464/82 _ 31 
ſecond Point from the Meridian, and reckon from |_324__2\ IREE 4.2 
C20 Leagues towards D, and with yourEye:(or a 134}*4 '99| [74/139 3© 
Pin) followthe Parallel-Line tothe Index, and you 133j25 87] 17 x 205 14 
will find it cut 21+ Leaones, the number of Leagues 35,26 99] [74/420 6c 

A 41:28 o8| |8| Infinit 


you mult Sail before you can raiſe 1 Degree of La- 
titucle. . 
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| PROBL: III. 
By the Rhomb, «nd Diſtance, To find the difference of Latitude. 


The diſtance upon the Rhomb 21 Leagues * the Rhomb N. N.E. therefore ſet the 
Index to the ſecond Point, and count 21 Leagnes + thereon, and run your Eye 
up the' Parallel-Line you there meet withz and reckon the Leagues from the Center C 
to that Line, and you will find it 20 Leagaes, which is the difference of Lati:ude 
required. 


PROBL. IV. 


By the Rhomb, and both Latitudes, To find the Diftance in the 
Rhomb, | 


As ſuppoſe the one Place given were in the Latitude 40 Deg. the ſecond Place in 
the Latitude 4.1 Deg. and the Courſe 2 Points from the Aderidian. 

Set the Index to the Rhomb, and account 20 Leagues, which is the difference of 
Latitude , from C towards D, and carry your Eye on that Parallel to the Index; 
and there it will cut the diſtance upon the Rhomb , which in this Qxeſtion is 215 
Leagues. 


PEOBL 
By the Diſtance and both Latitudes , To find the Rhomb. 


Suppoſe one Place to be in the Larirude of 40 Deg. and the ſecond 20 Leagues 
further Northward, and the diſtance was 214 Leagues; to find the Courſe. 

From the Center C reckon 20 Leagues towards D, follow that Parallel , and 
ſet the diſtance on the 1zdex to that Parallel, and look in the Arch of the Lua- 
arant , and you will find the Rhomb 2 Points from the North. | 


PROBL.: VI 


By the difference of Meridians, and Latitude of both Places, To find the 
Rhomb. | 


Suppoſe one Place to be in the Latitude of 40 Deg. and the other in 41 Deg. 
and the departure 8 Leagues 7. | 

Firſt, Count from C towards D the difference of Latitude 20 Leagues, on that 
Parallel count 8 Leagues ,, to that Pozxt put the Index; and in the Arch you 
will find the Courſe to be 2 Points from the Meridiar. 


By the Rhomb ad both Latitudes, To find the departure from the 
Meridian. 


Let the Rhomb be 2 Points from the Xeridian, the one Latitude given 40 Deg. 
the other Latitude 41 Deg. 

Set the Jndex to the ſecond Point from the Meridian, and count 20 Leagues the 
difference of Latitude from C towards D, upon that Parallel reckon the departure 
to the Index, which you will find in this Queſtion 8 Leagues 
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CHAP. VII 
How to make an Uſeful Protractor. 


His I»ſtrument is beſt to*"be made in Braf. On the Center C draw the Semy- 
circle BO, and divide it into twice go, or 180 Degrees, as you ſee in the 
Figure ; and let the ſixteen Points of the Compaſ# with the Quarter-Points E 
be ſet in the inward Circle Þ #, and let the Index AE be two Diamerers and + long, | 
and divided from the Center to the end of the Index into 100 equal Parts, which 
' are accounted ſometimes Leagues, and ſometimes Perches; or any other denomi- 
nation, according as you have occafion to ule it. | FE 
' Let the Jndex be faſtned to the Center with a Braff Rivet , and through the 
raidſt of the River there muſt be a Hole drill'd ; through which you muſt put a Piz 
or Needle, and-divide- the Edges into equal Parts. — -___ RS oe. | 
p TT Ou TIE. 4 Ta 
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And now you have a neceſſary [yſtrument , which will protract any Travsc or 
Draught of Land upon Paper , with as much ſpeed as any In#trument I ever yet- 
knew, the Uſe whereof ſhall be ſhewn in this Trearsſe. | 


OE ORC NR TOE. 


CHAP. 
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CHAP. VIIL 
The Projection of the Nocturnal. 


T conſiſts, as you ſee, of three Parts. The greateſt or Handle-part hath on 
it two Greles divided : On the firſt or outmoſt 'is the Ecliprick, divided into 
12 equal Parts, in which is put the 12 Szgus; and each of thoſe 12 Parts is 
divided into 30 .cqual Parts, or Degrees, in each S;gy numbered with 10, 20, 30, 
as..you-ſee in _the Figure. The inward Circle is the 12. 2denths of the Year , ang: 
0! in each Merzh, equally divided, and numbred with 10, 20, 30. | 
1 RE JNIodle Auadle 1s equally divided into twice 12 Hours; and without that js 
a Circle divided into 32 Points of the dgriner's Grmpa, with the Quurter-Poimts, 
The upper part is an Togex, of a convenient length; all three being taſtned with 
a PIECES ref, Jo, that the Center. is an Hole through which you are to {ee the, 
orth-Star. You may make it of gaod.dry Bog. - —_ 
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T He-Uſe of the Not#arnal is caſie. Let the Tooth. or Index of the middle Circle 

be: ſet to the Day of the. Afonth;, and it-will-cut in the outward Circle the 

Sur?s Place in the Ecliptick.” Then hold the Inflrument upward a pretty diſtance 

fromyou, and look through the Hole in the Cexter, to the North-Star, turning 

the' long! Index upwards or downwards, until you fee the brighteſt of the Guards 

of the Little Bear upon-the Edge that comes from the Center. Then look on the 
Howr-Circle by#hg'Edpe of the Index, and it ſhews the Hour of the2Vzghr. - + 

But the Hour:6f the Night may be more certainly found by the ' Right Aſcenſion 

of the Sun and Stars, thus; When that you ſee any Srar on the Afcridian in the 

South , whole Right Aſcejiſion is known , and alſo the:Right Aſcenſion of the Sun for 

that day, -fubtract the;Sur's Right Aſcenſion from the Stars; .the Degrees which re- 

main. divide by 15, to bring them into Hours; becauſe 15 Degrees make an Hour, 

Here place and every Degree that remains makes. 4 mes; whereby you have the Hour of 

theNo@tur- the Vight. If the-Sur's Right Aſcenſion be more than the Stars, in fuck caſe you 

_ - hong mult add 360 Degres to the Right Aſcenſion of the Star, and then ſubtra& the Sur's 

ono Right Aſcenſun there-from, and proceed as before direed. 


— 


_ 


EHAP. IX. 


How to uſe the Table of the North-Star , and thereby to find the 
Latitude of the Place, 


Irſ#, Find how the Guard of the Little Bear is poſited from the North-Star, 
F which is thus performed : Place the Index of the middle Randle to the 26" 
of April at the top, and ſtop it there; then taking the Notturnal in one hand, 

with the Fore-{ide towards you, holding the 26” of April uppermoſt, incline it till 
you lee the North-Star through the Hole in the Center of the Noftturnal, and with 
the other hand put the Fiducial-edge of the long 1:dex to the Guard; then the ſaid 
Edge of the Index will ſhew you, on the middle Rwndle, upon what Points of the 
Compaſ® the Guard bears from the North-Star : Then obſerve the height of the Pole- 
Star. exattly as you can; and knewing by your Dead Reckoning what Latitude you 
are in, look for the neareſt to that Latude in the top of the Table; and againft 
the Point-of the Compaſs which the Guard-Star is upon , in the firſt Column of the 
T able, and under the Column of your Latitude, you ſhall find the number of Degrees 
and Ainates the Pole-Star is either above or below the Pole, according to the Jire. 
Ction of the laſt Column of the Table; which you muſt thus make uſe of ; If the Star 
be above the Pole, ſubtract the Number in the Table from the height of the Star 
obſerved; bur if the Srar be under the Pole, then add the Number found in the 
T able to the height obſerved , by which you t all kave the height of the Pole. 
For 


leaves the true Latitude 38 Deg. 30 Mm. But if the Guard-Star had been S.S.W. 
then the Pole-Srar had been 1 Deg. 33 47. under the Pole; which being added 
to the Altirude obſerved 40 Deg. the Latitude would have been exa&ly 41 Deg. 
33 Adin, So the Star's Altitude by oblervation being 55 Deg. the Guard bearing 
S.E.b.S. the Declination againſt that Point is 2 Deg. 39 Min. which added to 55, 
makes 57 Deg. 30 Min. for the Latitude : Byt if your eſtimate Latitudg had been 
near 50, and the Gard hears from the Pole N.W.b.N. the Declingtian againſt 
that Porat js 2 Dez. 30 Mn. lybtratted from 55 Degrees, the Altitude obleryed, 
there remains 52 Deg. 30 44x, the Latitude of the Place. ; : 
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A Table of the North-Star's Altitude 7 theſe ſeveral Latitudes. 
F the | * [20 [io [4p | yo | 
pa. __ __D. M.D. M.D. MD. M.D. M.D. MD. M. 
North "a ol io 10], ogſs ogſs ob: o7 
N.b.E: |: $3 5311 $3] F2jt 52ſt Sit 49 Þ$ | 
NS js 3'ft 31/1 zoſt 3olt 29ſt 28]t 25 2} 
N. E.b.N. js o6| o5\1 o4|1_- 93]t 03191..9419 5$\F 
N. E. o 390 38 37/9 366 350 33Þ 30, ÞF | 
N. E.,b.E. #) 4 og|9 o8ſo ©0710 ©0610 _©4Þ9 of | nN 
E.N.E {| 18 T9 2oſo 21þ' 220 23ſo 26] 
E.b.N. ſo 4gſo Felo Soo. Fllo Ffale F3lo 56 
Eait L. 35|\r 2x5{t + 346i 27h Tt Tot 21 QF --1 
E. b.S. Lt 38/'x 39] 39] 4olt gilt 42Þt- 44\- & | 
E.S. E. 2 ooſz oof: Ooojſz ooſz ogolz2 Oij: o2 b. | 
S.E.b.E. |» 15|z -a5j3 1513 15]a n61@- 202 . 267 -\M | 
S. E. 2 25[|2. 25]> 25]> 2512 25/2 2F]Þ 25 = ' 
S. E.b.S. '2 3oſz go'2 3ej2 3oſz 3oſz 30]: . 3o| & 
S.$. E. 2 29]: 29.2 29}2 2912 29]z 2912 29 
S. h.F. 2 22|2 32/2 _22]2 222 22/2 222 223 - 
South. : 1c| 102 ioſz iis n2jz 13] 12 Qa 
Sv. W. Jj© 5S8jt $31 $48 g3t 55ſt 55je 57] E 
$.9.W, jt 3rjſr g2it 32j+ 33ſt 34jt 35} 33} Þ 
S.W.b.S. jt ozjt o7jr oBjr 1oſt 11: 138 13} DF 
S. W. o 39h 49/0 41ſo 4oſÞ 43ſo : 44/9 47] DF 
S.W.b.W.j 10 iro 1i2!o r13þ 146 16 ig & | 
W.S. W. [o 190 190. 170 16> i5lo 13/0 10] 
W.b.S. Þ 48h 47.0 46/0 45/0 4410 430 42 
Weſt. t 1511 14\r 13]t 12|L Iſt roſt 08] > 
W.b.N. |t 39jr 39jt 38|t 35|: 36|: 35]: 33] $ 
W.N.W. |z coſt 59!t Folt 58|t 58: 57 56) 2 
N.W.b.W.j2 15]2 15j2 14/2 1413 14]2 13/2 12] I | 
N.W. 2 252 25]2 25]2 25]z 24]2 24/3 24] 
N. W.b.N.]z 3oſz 3oſz 3oſz 3olz 3oſz 3oſz 3o] & | 
N.N.W. |2 29ſ: 29j3 29jz 29|} 29/2 29/2 29 
IN. b.W. |» 22/2 22» 22[ſ2 22l2 2212 «219 21 
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CHAP. X 


How to make an Uſeful Inſtrument of the Stars, and by it to know 
when any of thoſe Stars will come to the Meridian , at any time of the 


Year. 


His In##rament conſiſteth of [two parts, which are two Rundles; it may be 
made on the back-ſide of the foregoing Notturnal : On the greater Rundle 
are three Circles divided; the outermoſt is the 12 Afonths of the Year, 

beginning the 10" of March, the day the Sun enters into Aries; and the Days 
equally divided according to the Number of Days in each Month. The fecond' 
Circle is equally divided into 24 Hours. And the third and inward Circle repre- 
ſents the Equinottial, divided into 360 Degrees; by it is accounted the Right 
Aſeenſion of theſe 31 Stars in the Table following. | 


— 


A Table of the Longitude, Latitude, Right Aſcenſions, 42d Declinations,| 
of 31 of the moſt Notable Fixed Stars ; Calculated from Tycho his Tables, 
reftified for the Year of our Lord 1671. 


: | Latitude.| Right |Decli-'|Nor.\ | 
Afſcen. nation. 'Sout.) 


— _ — 


In the Whales Tail, the Brighteſt, — 

The Bright Star in the South Foot of Andromeda. 
The Bright Star in the Right Side of Perſeus. — 
The Brighteſs of the Seven Stars or Pleiades.-— 
T he South Eye of the Bull, Aldebaran. - 
The Bright Sar in the left Foot of Orion, Rigel. 
Orion's -r:obt Shoulder. — tt 
The glittering Star in the Mouth of the great Dog. 
The little Dog's Thigh, Procyon. -— | 
In the South Arm ofthe Crab.— mn 
The Bright Star called the Heart of the Hydra. 
The Lion's Heart, Regulus. — — 
The lower of the Pointers. 
The Northern Pointer. : — 
The Lion's T ail. mnt 

The firs in the Tail of the great Bear. 

The ſecond in the Tail, —— —————— 
The laſt in the Tail. — 
In the Skirt of Bootes his Garment, Ar&turus.-- 
The South Balance of Libra. m——_ 
The Brighteſt of the Guards. — 
The Scorpion's Heart, Antares. —— 
Hercules his Head. In——_ 
The Brepve Star of Lyra ——————— 
The Swan's Bill. EN 

The Eagle's Heart. _—————— p29 21 N2g3 
The Dolphins Tail. me mmm—_ es Nj304 
The Mouth of Pegaſus. — ————————— 22 07 Nijz22 
The Bright Star of Pegaſus Neck. — 41 Nj336 
The firſt Star in the Wing of Pegaſus, Marchab. 26 N|342 
[Andromeda's Head. ot — 2 F 42 Ni357 
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On the other Rundle or upper part ,\ is'placed the aforeſaid Srars ; and any other 
you may {et thereon, if you follow this Re. us => 
| For Example, Firik let the Index to the 10" day 'of March, and ſtop it faſt 
there, that it may not move', until 'you have placed: the Stars on it 'which you 
intend. As ſuppoſe = would ſet the Whale's Tail on the Rundle; look in the 
foregoing Table , and you will find his Right eAſcenſion 6 deg. 45 min. account 
6 deg. ; on the Equinottial Circle , and lay a Ruler from the Center over the 6 deg. 
45 mn. and draw the Line from the Center to the , outward Edge of the upper 
Rundle, and thereon ſet the Name of the Star, next to that the Declination of the 
Star, and the Letter $ or NN, repreſenting S2uth or North Declination. 

Take this Example more. Suppoſe you would ſet. on the Liens Heart : In the 
Tables 1 find his Right Aſcenfion 1s 147 dtg. 4.3 min. reckon that Number on the Equi- 
noitial Circle, and draw the Lime as betorc-diredted. 


How to know the Hour of 'be Night when any Star comes 
zo the Meridian. 


*%. 


Et the Index of the upper Rundle to the Day of the forth, and right againſt 
: the'Star is the Hour of. the Night, when the Star will be on the eHer:- 
an. 

For Example , Suppoſe you would know'the; Hour of the Night the BulPs Eye 
comes to the Meridian the 20** day of Ottober : Set the Index to the Day, and 
right againſt the Bull*s Eye is 5 of an, Hor paſt 1, the.time in the AMornng that 
Star will be on the Meridian South.” And in the ſame manner you may {re the 
other S:ars, at what Hours they come to the Meridian that Day and Night, For 
note the upper.i12; is 12 at Noez, and'the lower 12 is'12- at Night. - 


& , ! 


* 
Ti. i. 
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How "40 know the: Hour of the Night, by the Stars Being 
p | * on the Meridian. ds 


OL it were required to know the Hour of the Night the 10 of December g 
the brighteſt of the 7 S145 being onthe Aderiazar intliesSowuh © Set the Drdex 
to the Day of the Month ;. and right;againſt the brighteſt of the: 7-Srars,»is:half 
an Hour paſt g at Nig, which is the Hour. required! 2:1 in 1 7 
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Of the Croſiers, - : | 

a £44 | | | qi <rl4 | 

l; | 
that they cannot ſee the North-Star, they make uſe of anothef Star, 

_- which is in_the:Con#ellation called the Centayr ; which Stat,,.p ith 

three other notable Srars in the ſame Conſtellation, make the'Figare, of .a, Croſs, for 
which caule' they call them the Crefters. Andit is held for certain, That when 
that Star A. (which of allfour is neareſt the South-Pole ) 'is perpendicular to the 
Star B, then it is rightly ſituated for Obſervation. And becauſe this Star A , 
which is called the Cocks-foot, is 28 Degrees from the Sourh-Pole, it cometh to pals, 
[t being ſituated as before-ſaid, if we take the Jderidian Altitude thereof, this 
K 2 will 
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will ſhew how far we are diſtant from the Equino&ial. For if the ſaid Height be 
28% Degrees, then are we under the Equinolizal: But if it be more than 28; Deg. 
then are we by ſo much paſt the Equinottial toward the South : And if it be les than 
28% Deg. ſomuchas it wanteth , are we to the North of the Equinoitial. 


CHAP. XII 
How to make the Croſs-Staff. 


He Mqyriner*s Crof-Staff is that which by the eAfronomers is called Radine 
Aſtronomicus , by which we obſerve the Altitude of the Celeftial Lights above 
the Horizon. Jathematicians have invented many kinds of Iniirmments, 

whereof the Crof-Staff and Quadrant arc the moſt uſeful at Sea. It is not every 
Man's Work to make a Crof-Sraff or other Inſlruments, forwant of Praftice needful 
thereunto; yet notwithſtanding it is fit and neceſſary that a Maſter, his Mares, 
and P:lot, who have the Uſe thereof, ſhould at leaſt know when it is well 


.. Fot to divide a Crof-Sraff, you may prepare a flat Board of good dry Wood, 
fifteen or. ſixteen Lxches broad, and about four Foor long: Paſte it well with good 
Paper ; draw along the one Side a Right Line, as in the next following Figure 
CAD; from the Point C draw a Perpendicular Line upon AC, as CB, and 
upon the Center C draw the Arch AEB, being a Quadrant or fourth part of a 
Circle; divide that into two parts; the one half thereof, as AE, divide into 90 
Equal Parts; firſt into three Parts, and each of the ſame again into three ; theſe 
Parts into-two, and each of the laft into five : ſo the 4rcb AE ſhall then be divided 
into 90 Parts. Then take a ge 4s lay the one end on the Point or Center C, 
the other upon each Poznt of the foreſaid ſeveral Diviſions, ' and draw ſmall Lines 
out of C, through each of the foreſaid Points or Deprees of the Quadrant, as long 
as the Board will permit, as you may ſee in the Figxre. Then take a pair of Com- 

aſſes, the half length of the Croff that you would make for the Sraff; prick it 
Lu the Point C towards B; as for example, from C to F, and from D to G; 
joyn theſe two Points with a Live, as GF; and even into ſuch Parts as that Line 
is cut, by the aforeſaid Lines coming out of the Center, C, ſo muſt your Sraff be 
divided, whether the Cre be longer or ſhorter, as appeareth by the Lines HI 
and KL; which are-drawn. for Cree, the half length thereof is CH, or CK. 

If the foreſaid Qyegrane be not well divided , or the Lines not well drawn, the 
Steves being divided there-from will alſo be faulty, Therefore they may be divided 
more exattly in-manner.as followeth. | 


Prepare 
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Prepare you a Staff, draw thereon a Right Line as long as your Staff, and take 
with a iharp pair of Compaſſes the half Length, of your Crof for which you deſire 
to divide your Sraff; prick it as often al the aforeſajd - Lize-as you can. Di- 
vide each of the Lengths of the half-Crof iinto- 1000 Equal-Parts, Then prick 
upon the Sraf, you would divide, from the Cexer-end, juſt half the Length of the 
Croſs; and make there a ſmall thwart Stroke. Off from thence prick for each 
Degree ſo many of the ſame Parts as the Croſs is divided in his half Length, ac- 
cording to the Table here annexed for every Degree. For the 8g Degrees you ſhall 


mark off from go the aforeſaid thwart Srrokg 1778 for 86 Degrees, 7275 for the. 


8o Degree 197% of thoſe Parts, and 1o of the reſt.-- If you cannot divide the half 
Croſs, bv reatfon he is ſo little, into 1000, divide him into 100, and leave out 
the two laſt Fizwres, and that ſhall ſatisfie' your 'defire : For'60 Degrees take 73, 
and for 50 Degrees 114 , and for 80 Dezvrees 19 Parts, and fo of the reſt, 


TTY e «. 4 w# & 3 £ 
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Croſs-Staff, 


EIS 


A Table for the Diviſion of the 


D. | Parts | D. | Parts. D. 
89] 176 59] 7675 29 
$8] 355 58| 8040 28 
87] 53%} - | 57| 8418] |27 
86] 724 56 | 8807 26 
85] 913 35 | 9210 25 
$4] 1106 F4 | 9626 24 
$3] 1303 53 [10057 23 
$832]1504 52 [10503 22 
81 | 1708 $1 | 10965 2, 
80|1g18 59|11445 20 
79] 23131 49 [11943 I9 
7812349 48 [12460 18 
77 [2572 47 |12998 17 
76|2799 46|[13558 16 
75 | 3932 p61! heed IF 


Q\ 
t9 
Q\ 
Q\ 
> 
(VS) 
3 
= 
[91 
+» 
o® 
W 
+ 
O 
[#1 


ww 
O 
=P 
wh 
[(D 
(6) 


20|27321 OO 


Parts. 


2 8667 
30108 
31653 
33315 
35107 
27046 
39152 
41445 
43955 
46713 
49758 


$3137 


F6gl2 
61154 
65958 
71445 
77769 
85144 
938354 


I©04301 
I17062 
I 33007 
153499 
180811 
219038 
276332 
371885 
5618x0. 
1135886 
Infimte. 


CHAP. XIIL 


How to uſe the Croſs-Stafk, 


Et the end of the Croff-Sraff to the outſide of the 
Staff come to ſtand right with the middle of t 
Croſs from you or towards you, holding it upright , 

Eye, till that the upper end cut the Center of the Sun or 
cut the Horizon, the Croff then ſhall ſhew upon the ſide of the 
thereunto, the Degrees of the Altitude of the Su or Star. Note 


marked with two rows of Numbers, with go Degrees next the Eye, and dimi- | 
niſhing from go to 80, 70, 60, &c. towards the outmoſt end: Alſo from the Eye- 
end they increaſe contrariwiſe towards the outmoſt end » as from 10 to 20, 30, &c. 
The firſt Number ſheweth you the Altirude , the ſecond Nimber the Sun's difance 
from the Zenith. 


Eye, 10 that the end of the 
Then moye the 

and winking with your 
Star, and the lower end | 


Staff belonging 


he S:ghrs. 


» The Sraff is 


The 


Car, > The Oe of the Croſs-Staff. 


The Sw or Stars being high above the Horizon, the Croff is moved nearer the 
Eye than when they are but low and near the Horizon , and the Eye maketh a 
greater motion in looking up and down to the ends of the Crof, than when the 
%, or Star is low , and therefore ſubject to a greater Errour. The beft means of 
all in my opinion is this; To try with two Croſſes ſet upon the like Degrees , how 
the Sraff muſt be ſet, that they may {ee the ends of the two Croſſes in a Right Line 


one with the other. | 


widd 4 
_—_— 


Having found that, and then taking off one of the Croſſes, and ſetting the Sraff 
again, in the ſame manner as before, all Errors will be prevented, which by the 
lifting up or down of the Eye, might any way happen. 


EXAMPLE. 


I deſire to obſerve the Sun or any Star in the South: I make my Eftimation, 
as near as I can, how high it ſhall be, or take the Height of them a little before 
they ſhall come to the South, which I take to be 50 Degrees. I ſet therefore the 
two Croſſes each-upon 50 Degrees, and the end of the Sraff in the hollow of the 
Eye-bone, on the outſide of the Eye, and move the end of the Sraff higher or lower 
till I ſee the end of both the Croſſes right one with the other , according as is 
ſhewn by theſe Zines AB and CD in the foregoing Fignre , and keeping in 
memory that ſtanding of the Sraff, I take off the one Grof, and ſet the S:aff again 
in the aforeſaid manner to the Eye, and obſerve the eAltirude therewith , 1o 
avoiding the Erroxr mentioned. ; 

n 
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- 6 taking the Heighs'of the Sg: with the Croſ-Sraf, they ule red or blew Glaſſes, 
for. the feving and preferving the Eyes; yer it is neorkbbending very troubleton 
for the-S5yhr, eſpecially i# it be brighc:- Therefore the Lxadrant is much better, 
25 will be ſhewed in- the next Chapter. ©! | | 

"Thus have ſhewed'yow how to rake an Obſervation by the Fore-ſtaff. The next; 
thins thar followeth m courfe will be ts ſhew you how to work your Obſervatiau;; 
which to do, take notice of theſe following Res. g 


To work your Obſervation. 


F the Sun hath North Declination, and be on the Meridian to the Southwards of 
you, then you muſt, ſubtra& the Sr's Declination from your Meridian Altitude, 
and that Remainder is the Height of the Equineitial, or the Complement of the Lats- 
tude North. But if you be 'in South Latitude , add the Swr's Declination to the 
Meridian Altitude , and from the Sum abate go Deg. the Remainder is the Latitude. 
But if the Sn hath South Declination, you muſt 204 the Surs Declination to your 
Meridian Altitude , and the Sum is the Height of the «Aquator, or the Complement 
of the Latitude North. If the Sun hath North Declination , and be on the Meri- 
dian to the Northwards , then add the Sun's Declination to his Meridian Altitude, 
and the Sum is the. He:ght of the </Equater, or the Complement of the Latitude 
South, if the ſaid Sum doth not exceed go Deg. but if it doth exceed go Deg. 
you muſt ſubtra& go Deg. from the ſaid Sum , and the Remainder is your Latirnds 
North. If the Sun hath South Declination, and be to the Northwards at Noon, you 
muſt then ſubtra& the Sw/?s Declination from his Aderidian Altitude, and the Re- ; 
mainder is the Complement of your Latitude South, When the Sun hath tio Decls- : 
nation, then the Meridian Altitude is the Complement of the Latitude. Af the Sun be | 
in the Zenith, and if at the ſame time the Sw hath no Declination, then you are 
under the EquinoQial. 5 


But it the Sz hath North Declination, and in the Zenith, then look how many } 
Degrees and Minutes the Declination is, and that is the Latitude North. But if your 
Declination be South , then are you in South Latitude. Y 

If you obſerve the Sw; or Star upon the Meridian beneath the Pole, then add 
your Meridian Altitude'to the Complement -of the Sur: or Star's Declination, and the | 
Sum is the Height of. the Pole. K 


Examples in North Latitude. ' 


. 


Is ſe I am at Sea, and I obſerve the Sur's Meridian Altitude to be 39 deg. y 
32 m1. and the {ame time the Sw/'s Declination is 15 deg. 20 min. North; 
I demand the Latitude 1 am in. q 


The Meridian Altitude 39 
The Declination North, ſubtr ——15 
The Complement of the Lat. 


The Latitude I am n : 65 , 
; Suppoſe I were in a Ship at Sea the 18" of 4pril, Auno 1667. and by Obſer- I 
vation I find the Sas Aleridian Altitude to be 62 deg. 15 min, The Latitude is © 
| dep. min. 
The Meridian Altitude. . 62 15 
The Declination North, ſabtr.-——— 14 
The Complement of the Latitude—— 4.7 
a 90 
The Latitade 7 am int—— ——42 
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- ts taking the Height\of Mh8.$,93 with the Croſs-Sraff, they ule red or blew Glaſſes, 
for the Feving and preferving the Eyo;y yet it is notwithſtanding very troubleton 
for the S5yþr, efpecially if it! be brighe:- Therefore the Lxadrart is much better, 
25 will bs fhewed in- the next Chapter.) | $494 

Thus Ihaye ſhewed' you how to: take an Obſervation by the Fore-ſtaff. The next: 
thins thar followeth i courfe will be ts ſhew you how to work your Obſervarienz; 
which to do, take notice of theſe following Rules. 450) 


To work your Obſervation, 


F the Sun hath North Declination, and be on the Meridian to the Southwards of 
you, then you muſt, ſubtract the Sun's Declination from your Meridian Altitude, 
and that Remainder is the Hezght of the Equineitial , or the Complement of the Lati- 
tude North. But if you be 'in South Latitude , add the Swr's Declination to the 
Meridian Altitude , and from the Sum abate go Deg. the Remainder is the Latitude. : 
But if the Sw hath South Declination, you muſt add the Sur”s Declination to your 
Meridian Altitude , and the Sum is the Height of the «Aiquator, or the Complement 
of the Latitude North. If the S#n hath North Declination , and be on the Meri- 
dian to the Northwards , then add the Sun's Declination to his Meridian Altitude, 
and the Sum is the. Hezght of the </Equater, or the Complement of the Latitude 
South, if the ſaid Sum doth not exceed go Deg. but if it doth exceed go Deg. 
you mult ſubtra& go Deg. from the {aid Sum , -and the Remainder is your Latinds 
North. If the Sw: hath South Declination, and be to the Northwards at Noon, you 
muſt then ſubtra& the Swz?s Declination from his Meridian Altitude, and the Re- 
mainder is the Complement of your Latitude South. When the Sun hath -rio Decli- * 
nation, then the Meridian Altitude is the Complement of the Latitude. Af the Sun be | 
in the Zenith, and if at the ſame time the Sw: hath no Declination, then you are 
under the Equizoftial. | 1 
But it the Sw» hath North Declination , and in the Zenith , then look how many * 


Degrees and Minutes the Declination is, and that is the Latitude North. But if your ' 
Declination be South , then are you in South Latitude. 4 
If you obſerve the Sw; or Star upon the Aeridian beneath the Pole, then add 
your Meridian Altitude"to the Complement of the Sun: or Star's Declination, and the * 
Sum is the Height of. the Pole. 


Examples in North Latitude. 


Covolc I am at Sea, and I obſerve the Sun's Meridian Altitude to be 39 deg. 
32 m1. and the {ame time the Sun's Declination is 15 deg. 20 min. North; 
I demand the Latitude 1 am in. | 


The Meridian Altitude 
The Declination North, ſubry. 


The Complement of the Lat. 


The Latitude I am in 
- Suppoſe I were in a Ship at Sea the 18* of April, Axno 1667. and by Obler- 
vation I find the Sas Meridian Albieude wh ak I5 win, . The Latitude is 
deg. min. 
The Meridian Altitude - 62 15 
The Declination North, fabtr.-——— 14 18 


The Complement of the Latitude——47 57 
| go O©O 


The Latitude 1 AN Uif—rmommmmmomman————— G2 OZ ; 


—_— 
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Cuar. 13. The Uſe of the Croſs-Staff. 


Admit you were in a Ship at Sea the 5 of November, Anno 1679. and I find 
the Sun's Meridian Altitude to be 24 deg. 56.mimn. The Latitude is required. 
deg. min. 
The Meridian Altitude 24 F6 
The Declination South, add—-——18 $7 


I mm—_— 


The Complement of the Latitude——g3 33 
90 ©O 


The Latitude I am #1 - 46 27 


Suppoſe a Ship at Sea the 27th of May, Amo 1666. and I find the Sur's Me- 
ridian i Altitude by Obſervation 56 deg. 45 min. The Latitude is required. 
. mn. 
The Meridian Altitude ——— $6 45 
The Declination North, ſubrr. 46 
The Complement of the Latitude-——33 59 
90 OO 
The Latitude required I am in———56 O1 


Admit a Ship at Sea the 11th of Fune 1668. and find the Sun's Meridian Altitide 
by Obſervation 79 deg. 30 min. North. It is required to find the Latitude I am in. 
OS deg. min. 
The Meridian Altitude 79 30 
The Declination North, add———23 71 
103 OI 
90 ©0 


The Latitude J am in—————1 OI 


| Suppoſe I were at Sea the 14th of 1693. and the Meridian Altitude of the 
Sun was 69 deg. 3 min. North, | demand the Latitude the Ship is in at that time. 
deg. min. 
The Meridian Altitude 69' 03 
The Declination North, add———-20 57 
90. 00 
90 OO 


The Ship is under ——— 00 oo the EquinoRial. 


_ 


Examples FL, South Latitude; 


CuUypoſc I were at Sea in a Ship the ſecond of Zune, Amo.1666. and [I find the 
Sun's Meridian Altitude by Obſervation to be 64 deg. 45 min. The Latitude 
the Ship is in, is required. 


deg. min. 
The Meridian Altitude North———64 45 
The Declination North, add ———23 15 


The Complement of the Latitude-—88 oo 
go OO 


The Latitude the Ship i5 i1--—— —O02 O0 South. 


Suppoſe a Ship at Sea the 28th of December, Anno 1695. and in Longitude 
169 deg. Eaft, and I find the Meridian Altitude by Obſervation to be 59 ag. 
52 min, The Liticude the Ship is in, is required, The Declination in the Meridian 
of London for the 28th of December, is 22 deg. 25 min. and the daily difference of 
Declination is at this time $ 9. Therefore if you look in the T, able of Proportion 


following , you will find the Proportional Mines to be about 4; which you m_ 
- L : 


CORO EC Cn —_ 


74 


The Uſe of the Crofs-Staff. Book 1]. 


2dd to the Declination of the Ieridian of London, and the Sum will be the Decli- 
nation for the Longitude 169 deg. Eaft , which is 22 deg. 29 min. 


; deg. min. 
The Meridian Altitude North 59 F2 
The Declination South , ſubry. 22 29 
The Complement of the Latitude 37 23 
go OO 

The Latitude the Ship is #n—— 52 37 South. 


Suppoſe I were at Sea in a Ship the 2gth of Fune, 1679. and I find the Saws 
Meridian Altitude to be 62 deg. 23 min, North, The Latitude is required, 


deg. min. 
The Meridian Altitude North 62. 23 
The Declination North, add ——22". 26 
The Complement of the Latitude-——84 49 
h | go OO 

The Latitude the Ship « #1n— OF 11 South. 


Admit a Ship were at Sea, the Sun's Declination 13 deg. 53 min. South, and the 
Sun's Meridian Altitude 80 deg. 4.3 min. South, The Latitude is required. 
deg. min. 
The Declir...tion South 13. 53 
The Meridian Altitude — —B8o 43 add. 


94. 36 the Sum. 
Subtr.—g0O oo 


The Latitude the Ship is in——_——04 36 South. 


If you obſerve the upper part of the Sz, you muſt ſubtrat 16 mir. if you ob- 
ſerve the lower part of the Sw, you muſt add 16 mr. for the Sun's Semidiamerer, 
and the Sm will be the true Mrrnude of the Sun's Center. 


Examples of the Stars in North Latitude. 


Ds I amat Sea, and obſerve the Brighteſt of the 7 Stars upon the Aer: 
dian, and find his Meridian Altitude to be 47 deg. 20 min. and the Latitude 
were required. 


deg. min. 
The Declination of this Star #5 23 03 North. 
The Meridian Altitude 47 20 
Subtraft the North Declination 23 03 
The Complement of the Latitude—— 24 17 

go OO 
The Latitude I am in —65 43 North. 


Admit I were at Sea, and obſerve Hyara's Heart on the Meridian, his Altitude 
is 36 deg. 15 min. and his Declination is 7 deg. 15 min. Soxth, The Latitnde of the 
Place is demanded. 


The Meridian Altitude 5s -36 15 
The Declination zx South ——-———o7 15 add. 


The Height of the EquinoGtial above—43 30 the Horizon. 
90 . OO 


The Latitude the Ship iz 46 30 required. 


This you ſee is plain , and needs no further Precepr , but what is already ſaid 
roncerning the Sn. | 


CHAP. 


Crap. 14. A Deſcription of tbe Quadrant. 


C H AP. XIV. 
A Deſcription of the Quadrant. 


He "nadrant is formed of two Arches, a leſſer and a greater; the leſſer Arch 

contains 60 Degrees, and is called the Szxty eArech; the greater contains 

| 30 Degrees, and is called the Thirty Arch. To the Quadrant allo belong 

three Sights or Vanes;, the Horizon-Vane at A, the Shadow-YVane at G, and the 

Sight-Vane at F. | 
The uſe of the Back-Staff or Quadrant. 


= the Yane G to 15 or 20 deg. leſs than the Complement of the altitude of the Sun 
IJ required; then look through the YVare F, to the upper Edge of the Slit in the 
Horiz.on-V ane , and cauſe the upper Edge of the Shadow of the Shadow-Y are to fall 
upon the upper Edge of the Sr in the Horizon-V ane, and then if you lee all Skie and 
no Water, then put your S:ght-Vare a little higher towards D; but if you lee all 
Water and no Skze , then pull your Eye-Vane lower towards E; and when you have 
done ſo obſerve again; and then om ſee the Shade lie upon the upper part of 
the Slir, on the Horizon-V ane, and you at the ſame time do ſee the Horizon through 
the Horizon-Vane , then that is all you can do until the Sz be riſen higher; and ſo 
tend the Swx until he be upon the Meridian; and when he is deſcending , or as we 
commonly tay, fallen, you will ſee nothing but the Ske; and your Yares being faſt 
in this poſture , you have done obſerving the Sz upon the Aeridian that day : 


The Eguiee the 


= 
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Therefore reckon the Degrees from B to the upper ſide of the Yaxe G; to it add 
the number of Degrees from E to the Eye-Sight, and their Sum is the Diſtance of the 
Sn from the Zenith. 


Rules to find the Latitude by obſerving with the Quadrant. 


Þ* If the Sz hath North Declination, and you be in North Latitude , and the 

Sun upon the Aderidian , South of you; then if you add the Swr's Declination 
to his Zenith-Diſtance, ( that is, the Complement of the Sus Meridian- Altitude ) the 
Sum will be the Latitude you are 1n. | 

Bat if the Sun hath Soxrh Declinatior, and you be in North Latitude, you muſt ſub- 
tract the Declinationfrom the Complement of the Meridian Altitude, and the Remain- 
der will be the Latitude the Shipis in. 

If you be to the Southward of the /£quinoitial, and the Sun's Declinarion Souther. 
ly, and come to the Meridian in the North; in ſuch cafe you muſt add the. Declina- 
tion to the Zenith-diFtance, and the Sum will be your Latirude. 

But if the Sun be to the Northwards of the e/&quinottial, (that is, have North-De. 
clination) and come to the Meridian in the North, you muſt fubtraft the Dec/ination 
from the Zenith-d:/tance, and the Remainder will be the Latitude. | 

If you be in North Latitude, and the Sum's Dechnation North; and the Sun come to 
the Meridian in the North; or if you be Soxth Latitude, and the Sun having Soxth | 
Declination come to the Meridian in the South: | in both theſe cafes fubtrat the 
Zenith-diſtance from the Declination, the Remainder is the Latitude of the ptace. 

If you obſerve the Sun's Meridian Altitude under the Pole, adde the Sun's Decline- 
tion to the Zenith-diſtaxce, and ſubtract the tum from 180 deg. the Remainder is the 
Latitude of the place: | 


Exiles is North Latitude, 


AI being in a Ship at Sea the fifth of __ 1694. and by Obſervation I find 
the Sun to be diſtant from the Zenith 37 deg. 52 min. being upon the Meridian 
I require the Latitude the Ship is in. 


T7: 8, deg. min. h D 
© The diffance of the Sun from the Zenith==a— 37 - 54 
North Declination————— — ——-—19 O2 
TheLatitude required the Ship 2s 77. 56 54 


Suppoſe a Ship at Sea the 29th of Fuly, Anno 1682. and Ifind the Complement of the 
Sun's Meridian Altitude by Obſervation to be 33 deg. 10 min. The Latitude of that 
place the Ship is in is required. 


4 drg. min. 
The diſtance of the Sun from the Zenith —— 33 10 
North"Declination, add —— ——16 O7 


— 7 


The Latitude” rhe. Ship is in 


Suppole a $hip were at Sea the 1 3th of: Sepr. 1683. and I find the Complement of the 
Sun's Meridian Altitude, or diſtance from the Zenith, 45 deg. 58 mw; I demand what 
Latitude the Shipis in« | 5 | 


| ; deg. nan. F) 
= The Zenith-diftance of tht Sun —=— 45 $8 
* The Declination Souths ſubirait ——— 00 07 
The Latigude the Ship is int ———— 45 51 


Admit a Ship were at Sethe fourth of December, Anno 1690. and the Complement 
of the «1 Meridian Altitude that day were 49 deg. The Latitude the Shzp is in, 1s 
required. | 


* 


Cnar. IA. in North Latitude. 


77 


2 adegr. min. 
The Sun is diſtant from the Zenith — —— —— —— 49 23 
The Sun's Declinatton South , ſubtratt —— — ——23 20 


The Latitude the Ship is in —— —26 03 


Suppoſe I were in a Ship at Sea the 23d of May, Amo 1695, aud am alfo in Lon- 
gitude to the Eaſt of the Meridian of:Lougon 135 deg. and 1 find the Complement of 
the Aderidian Altitude by Obſerviitobe 13 degr. 28min. The Latitude is re- 
quired. 


| degr. mn. 
Declination 52 the Meridian of Londog —— ——— 22 17 
The Proportional Minutes , ſubtrait—— —— —— 00 03 


The Sun's Declination i# che Meridian given ——— 22 14 

The Zenith-diftance of the Sun ſubty. —=—— 13 28 

The Latitude the Ship 4 De —— — os 46 
Examples in South Latitude. 


A DPmit a Ship at Sea the 7th of Fuly, Ammo 1695, and the Sun being upon the 24e- 
ridian, 1 find the Complement of his Meridian Altitude by Obſervation to be 42 
deg. FO min. North. The Latinfidgis demanded. 
degr. min. 


4 >. | 
The Sun's diſtance, the Tagith — ——— —— 42 50 
The DeclinationNortls,, ſubtrak — — 2x 1G 
; () \ 4 4 fo 


The Latitude the Ship is in ———>>ASE——21 34 


Admit I were in a Ship thefifth of November; "So 687. and the difference of 
Longitude from London: 120 d."Weſt, and-the-Com of the Sun's Meridian Al- 


;ude by Obſervationis 3 1 dep. 5 3 min. North: the LatikideNg required the Ship is in. 
RT ROOP 4 > ex. ms. 

The Sun's diſtance from the Zenith —— — ——>=3I, 53 

TheDeclination Sonrh, at London ———— 27 

The Proportional Minutes — ———— —-— 00.."0y., Added. 
_ —— 

The Sun's Declination ix the Meridian given——18.. 42+... 

Which adde to the Zenith-diftance ——_— ; jf 

The Latitude the Ship is it'-—— <==—— ——7-. 35 ** 


Suppoſe I were in a Shipat Sea to the Southwards of the gd al, the third of 
Fanuary, Amo 1683. and I find the Sw upon-the Soxth part of the Meridian, and 
the Complement of the Meridian eAltitnde is. 4. deg. 38 mit. The Latitude the Ship 
is in is required. | SSCs of MA 

| WE deg. min. 
The Sun's diſtance from the Zenith ——=- —<————14 38 
The Declination South —— —— ==>-<———T 28 


The Latitude the Ship i #1. as 06 FO 


CHAP, 
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CHAP. XV. 


The Deſcription ana Uſe of a Quadrant for the takin? Altitudes ox Land or 
Sca, of the Sun or Stars, or the Altitude of Hills, Trees, Steeples, or 
Caltles, or 47y ether Object. 


The Semidiameter of the Quadrant is about 19 or 20 Inches. The Arch of 

the Quadrant is divided into go degrees firſt,and each degree into 6 equal parts, 
cach part being 10 minutes, which is near enough for Sea or Land Obſervations, and 
numbred as you ſee from 10 to go deg. In this Quadrant is inſcribed the Quadrar 
CEFG, whole ſides GF andFE are Qivided into 100 equal parts. On the ſide 
GF are the parts of Right Shadow, .on the other ſide E F are the pars of Contrary 
Shadow. 1n the Cenrer at Cthere is a ——_ on it to hang a Thread and Plummer ; 
and on one of the fides there is a Szght made of Braſs at E. There is alſo an Horizon- 
Vane, letin upon the Center C, and a Shade-V ane and Sight-Vane, for Back-Obſerva- 
tion, The Ule of the Quadrant is as follows. | 


TT Quadrant is to be made of well-ſealoned and ſmooth dry Box or Pear-tree. 


BXAMPLE 


Crap. 1 5. The Uſe of tbe Quadrant. 


EXAMPLE. 


Admit I am aſhore, and would know the Sun's Meridian Attitude, and true' Lats- 
2de of the Place. Takethe Altirude thus z The Siring and Plunmet being hanged 
on the Center C, turn the Braſs-Pn to the Sun, and hold up the Center until the 
ſhade of the Braſs-Pinſtrikes on the Sight and line at E,the Thred and Plummet playing 
eaſily by the fide 5 mark where it cuts the Arch 'of the Quadrant, as at F, that is the 
Sun's Alritude, and reckoned from H; and the Latitude is found by the ſame Rules as 
you have been given in the Ute of the. Fore-ſtaff The beſt way to hold the Qna- 
drant ſteady, is toskrew it with a Braſs-Pin at R, toa /iaf ſet perpendicular, and then 
you may raiſe it by degrees, as the Sun riſes. 


PROPOSITION TIT. 
For Back-Obſervartion at Sea. 


Take the Handle of the 2yadrant at H in your hand, after the Yanes are ſet on, 
and fix the Shade-YVane;, then hold you Quadrant upright; then bring your S:ghr- 
Vane to your Eye, and look through your S:2ht upon the Horizon-Vare, You muſt 
be ſure to hold your 2uadrant ſo, that the upper part of the ſhadow of your Shade- 
Vane way fall upon the upper part of the /{iz of your Horizon-Yane, and look through 
the /{zt for the Horizon : but it you cannot ſee the Horizo7, but all Skie and no Water, 
you muſt put your S:ght-Vare alittle higher towards V ; but if, onthe contrary, you 
do ſee all Water and no Skze, then ſlide your S:zht-Fare a little lower towards H, and 
then make Obſervation again; and if the upperpart of the ſhade do lie upon the up- 
per part of the /{ir, and youſee the Horizonat the ſame time, then you have the Sun's 
preſent Alz:rxde,and you muſt wait longer as your judgment infqrms you, till the Sun 
is upon the Meridian, and oblerve as you did before; and if the Sun he to the Weſt- 
ward of the Meridian, and falling, you will ſee all c&ze and no water, and the work is 
done for that day. Then look what degrees the Shade-Yane is put at, which in the 
Figure-is at 70 deg. which note. . Look alſo. what degrees and: myzutes do ſtand againſt 
your Sight-Vane, which ſubtratt from the former degrees, by, the Shade-Y ane, and 
the Remainder is the Sun's Meridian eas ho in the Figure, the Szght-Vane isat 
25 deg. 30 min, which taken out of 70 deg. the Remainder is 44 deg. 30 min. the Sun's 
Altitude. And the way of working your Obſervation, is the very ſame as you haye 
been given in the Ute of the Fore-ſtaff. | 


PROP.-:14. 
Tofind whether a place be level with the Eye, or not. 


Ake the Quadrant, and look through the S:ghr at E , by the Center-pin C, unto 

the place you would know whether it be level, or not: If the Thred fall on 

CH, then is the Place level with the Eye ;. but if it ſhould fall within, -upen any of 

the Divzſions, then it is higher ; if without the. Quadrant, then it is lower then the 
level of the Eye. 


PROP. FI. 


To find the Height of a» Houle, Steeple, Tower, or Tree, from the 
Ground at one Obſervation. 


F you can approach the foot of the Obje& whoſe Height you. deſire, the thing is 

' eaſily performed by this Quadrant ; hold up ygur Quadrant to the place whole 
Height you would know, and looking through the Sight on the fide E'C, going 
nearer or further from it till the Three cut 45 degrees, or fall upon 100 FROre 
1E 
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the Quadrat : ſo ſhall the Fezght of the Obje& above the level of your Eye, be 
equal to the Diſtance between the Place and your Eye. 
If the Thred fall on 50 parts of the right ſhadow, the Height is but half the Diſtance. 
If the Thred cut 25 pares of right ſhadow, it is but a quarter of the Diſtance ; but 
if it. fall on 75 parts, it is threequarters of the Diſtance. The Rule is, 


As 100, to the Parts on which the Thied falleth , 
So # the Diſtance ro the Height required. 
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But when the Thred ſhall fall on the parts of the contrary ſhadow, then if it fall on 
5gO Parts, the Height is double unto the Diſtance. If on 25, it is four times the Ds- 
ftance. If the Thred fall upon the contrary ſhadow, this is the Rule. 


As the Parts cut by the Thred, are unto 100: 
So 1s the Diſtance unto the Height. 


PROP. IV. 
The Diſtance being giver to find the Altitude at two Stations. 


CUopoſc ED were a Tower or Steeple, whoſe Altitude you would know, and you 

cannot come ſo near as ts meaſure between your Station of 45 deg. and the Baſe 
of the Obje&, by reaſon of ſome Wall or Moat ; yet by the proportion of the Line of 
Quadrature, you may help your ſelf by another Station. 

Thus if you could not meaſure the Diſtance from B to D, then go backward from 
B to A, until the Thred cutthe 26 deg. 30 my. of your Quadrant; and meaſure the 
Diſtance between Band A: as ſuppoſe it tobe 32 Foot or Yards, which is equal to 
the Height DE 32; thewhole Line D A being 64. Feer or Yards, double to the 
Height. 

But if you cannot come ſo near the Foot of the ObjeQ as to make an Angle of 4 
deg. then take two other convenient ſtations, and obſerve the two Angles at thoſe 
ſtations, meaſuring the Diſtance between the ſtations, Then ſubtraQ the greater of 
the two Angles from 180 deg. and tothe Remainder add the leſſer Angle obſerved, 
and ſubtra& that ſwm from 180 deg. and note this Remainder. Then ſay, 


eA's the Sine of the laſt remaining Angle, 
Tothe Diſtance berween the two ſtations : 

So # the Sine of the leſſer Angle obſerved, 

To a fourth Number. And 


Cazprts, The Ufe of the Quadrabr. 


As this fourth Number, to Radius : | 
So ic the Sine of the greater Angle obſerved, to the Height of the Obje&t requi- 


rea, 
EXAMPLE. 


Suppoſe the Angle at the firſt Station to be 43 degr. 50 mn. and the Anple at the 
ſecond Station to be 30 deg. 58m. and the DiFance betwixt the two ſtations 60 Yards : 
to find the Al:itude of the Objet above the Level of the Eye. The greater Angle ſub- 
trated from 1 80 deg. leaves 136 deg. 10m. towhich adding the. leſſer Angle, the 
—_ is 166 deg. 08 wn. which ſubtraRed from 1 80 deg. leaves 12 deg. 52 min. 

en, 
As Sine 12 deg. 52 min. - 
Tothe Diſtance of the two Stations, 60 Yards. 
So 15 the Sine of the leſſer Angle, 30 deg. 58 min. 
To a fourth Number, which is 138 Yards. 


Then, As the fourth Number, 138 Yards; 
ToRadius: pF 55 
So the Sine of the greater Angle, 43 deg- 50mn,. 
To the Altitude required, g5 Yards , +. 


' PROP. Y. 


By the Height of the Sun, and the Length of the Shadow, to find the 
Height of ey Tree, Tower, or Steeple. 


This Concluſion may be tried by a little Quadrant,by which you may take the Sw's 
Altitude to + or % of aDegree, which is near enough for thele Concluſions. 


pO 
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Suppoſe DE to be a T; urret, Or Steeple, whoſe Height is required to be found by 
the ſhadow it makes on Leyel Ground, the Rale is thus, viz. Let the Heght of the Sur: 
be 37 deg. 00 min. and the Length of the ſhadow 40 Foot, the Rwle is, 


As the Radius 90 deg. . ELITES IO 
To the Length of the Shadow 40 Foot— 160206 
So #5 the Tangent of the Sun's Height 37 deg. 987711 
147917 


Tathe Height of the Thing deſred——— 
M 


which 


82 
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which is found to be 30 ,3% Parts, which ſhews the Height to be a little above 20 
Foot. : | 


Here isanother way to do the ſamewithout the helpof a Cuadraw, wiz. Sct up a 
Staff of any Length, ſuppoſe 3 Feer, as CB, and the Shadow which it makes from B to 
A is 4 Feet; and becauſe the ſhadowof the Tower from the Baſe thereof to B is 40 


Feet, I lay, 


 eAs the Shadow of the Staff, is to the Height of the Staff: 
So ts the Shadow of the Steple, tothe Height of the Steeple. 


The Oper ation may be performed by Natwral Numbers, or by Logqrithes, thus, 


VIZ. 


As 4 Feet,ts 3: ſo 40Feetto3ofFeet. 
3 
x29 (30 

+4 £; | 1 

As the Shadow of the Staff 4 Feet A B, Log. _— ——o, 60206 
To the Length of the Staff 3 Feet BC— ——— o, 47712 
So us the Shadow of the Steeple 40 Feet DB———-—1, 60206 

2, 47918 | 

Tothe Height of the Tower 30 Feet DE —1, 47712 
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ALMANACK 


For X X XIT Years, 


According to the Engliſh and Foreign Accounts. 


TAmno, Þ 1 Sund.] Shrove | Eaſter | Whit- 
| 3'| & Lett. | Sond Sunday. Sunday. 
12112] CB [Feb. 21] 10 May 29 
6613/23 A 5 March 26 . 14 
1 666114 94 G 25 April IS June 3] 
1667/15 15| F | 17]. 7|May. 26 
[1668 1626 ED 2 March 22 IO 
166917 7 C 21|April 11 30 
119701818 B | I'3 3 22 
16711929) A March of 23\June 11 
1672 0111] G FiFeb. 18 7, May 26 
1673 222] E 9|March 30 18 
r674' 3] 3 D rch r|April 19June 7 
1675 414] C Feb. 14 4 May 23 
1676 525]BA 6/Mareh 26 14 
1677 66] G 25|April 15 June 03| 
1678 717] F | 10/]March 31\May 19 
1679, 828] E [March 2|April 20 June! 08 
:680| 9 gjiDCffcb. 22 11,May 30 
168111920] B F3 j - 114 AS 
16$82}11 1] A 26| - 16|June 04 
1683/1212| G 18 py 27 
16841323|FE 10 March 30 18 
1685114 4} D [March 1jApril 19jſune ©7 
168611515] C Feb. 14 4May 23 
16871626 B 6 March 2A I5 
168817 7]AG 26 April 15jJune 03 
16891918} F 10 March 31]|May 15 
16901920| E [March 2\April 20{June 08 
1691! 111] D Feb. 22/April 12|May [31 
1692) 222|CB 7 March 27 May 15 
1662 3 3] A |Feb. 26 April 16June 4 
1694 414| G 18 8 May 27 
1695 Fij2z5! F- |Feb. 3 March 24. I2 


| The Mſevf the Almanack 


for 32 Years.' 


His Table ſheweth firſt 
the Date of the Tears; 
* .. ſecondly, the Prime, or 
Goldex Number ;, thirdly, the 
Epait;, fourthly, the Domini- 
cal: Letter for theſe Years ; 
and then in their Order the 
chief Moveable Feaſts, (viz.) 
Shrove-ſunday, Eaſter-day, and 
fend, PI which all 
the reſt depend. The Fo- 
reign Account is commonly ten 
days before us. 


.. Of the. Terms... , 


Here are four times of 

| the Year appointed for 
the determining of Cauſes , 
theſe are called Terms, Two 
of theſe Terms, viz. Hillary 
Term, and Michaelmas Term, 
are at a conſtant time of the 
Year ; but Eaſter Term and 
Trinity Term are ſooner or 
later, as thoſe Feaſts happen. _ 
Each of theſe Terms hath ſe- 
veral Returns, and each Return 
hath four days belonging to it. 
The firſt is the Day of Return 
or Eſſon,tor the Defendant in 
a Perſonal Action, or the Te- 
nant 11 a Real Aion. The le- 


cond is the Day of Exception, for the Plaintiff or Defendant to lay an Exception. The 
third is the Day whereon the Sheriff muſt return the Wrir. The fourth is the Day 
of Appearance in the Court. Thele four Days follow each other in order, except a 
Sunday or Holyday take up any of them, and then the Day following ſerves for both 


Occaft 


10ns, 


The Beginning and End of Hillary Term and Michaelmas Term, with all their Re- 
earns,you ſhall find in this following Kalendar, which are conſtant if no Sunday hin- 
der them. 

Eaſter Term begins Wedneſday Fortnight or 17 Days after Eaſter, and ends the 
Munday atter Holy Thurſday, or the Munday betore Whitſunday. It hath theſe five 


Returns. 


Quid, 


— 
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Quind. Paſc. A Fortnight 
Treſ. Paſc. Three Weeks 
Menſ. Paſc. A Month 

Qing. Paſe. Five Weeeks | 
Craft. Aſcen. The Day after Holy Thurſday. 


Trinity T erm begins the Friday after Trinity-Sunday, which is next Suriday to Whit- 
ſunday, and hath theſe four Returns. 
Craſt..Trin. The Mwmnday after Trinity-Sunday. 
> OZ. Trin. A Week after Trinity-Sunday. 

Quind Trin. A Fortnight after Trinity-Sunday. 
Treſ. Trim. Three Weeks after Trimity-Sunday. 

The Exchequer opens four Days before Trinity Term; but eight Days before the 

other T erms. 


after Eaſter. 


Lo! bere a Trade ſurpaſieth all the reſt; 

No Change amoys the Lawyer's Intereſt. 

Hi Tongue buyes Lands, bxilds Houſes, without T oil; 
The Pen's bs Plough, the Parchment 5s hss Soil ; 

Him Storms difturb not, nor Militia Bands. 

The Tree roots be#t, that in the Weather ſtands. 


'w]! 


/Profthaphereſes of the Sun's De- 
-  Cclination. 


How to ReQRife the Tables of the Sur's 


— at aty time by Preſthaphe- | LD ? g JH 5 B 5 J | Z EF 

S$| 6] oſs S[pſ[g} SES, 

The Uſe of the Table. HEE: JHHE SE JHE 

| 1]17}3% 8] 15/33,4241g0, 

HE Sur's Declination in this Kalenday is 219 "2 27 Ap 3 be 29 7 

Calculated for the Years 1665, 66, 67, 208844140] 27] 5117135/4314 2/28" 6 

and 68. but for any Year after 1668, the Rule | 5/20/37 4439126] 4\15þ34/4341128) 5 

is thus. 612113743 39125 41 5143 41128; 4 

hs ls 71213843 38 25| 3 19pSla4gul27, 3 

For Example. 1 would know the Sun's De- 22139433 $24 ; 1939/43 40126; 2 

clination for the year 1689. you muſt always | ? 24/3 92 p- - 4h 25; . 

ſubtra& 1668 from the year given, which is oy EN = 2 = 

here 1689, the Remainder is 21 years; which HO a425 22] 1 225842 39231 © 

hen the being divided by 4, the Quotient is 5 Leap- |13 20/41/43 37/at| 1 223843 3922, 1 

Declinati- Tears, and 1 remains, which ſheweth it is the [14/26,40,44:37|20| 2/23 38 4438.21 2 

- a firſt Year after cas. 5 wh a 22 T7 443523 ES = - 
eth, then 1 abl, 42; | 29, 

ed op record or hit rot 2223033021 8 

for dh YO ny ny nn 25 ear you nave 1182941143 35118, 51263943137 19] 6 
8 deg. 39 min. and in this Table you have 40 |19304114334[17' 61263943137 


ſub- ou 394313718] 7] 
ak Seconds; which multiplied by 5 Leap-Years, |2031142/4234117 127199433617] $| 


give 200 ſeconds, that is 3 min. 20 ſec. to be ad- [2131142143 33|16. 8 2740433010 9 
ded to 8 deg. 39m. So you have 8 deg. 42 m. |22 43 33115) ; 4144/35'16,10 
3 


. .* . 2 | | p_ 

for the Sun's Declination in 168g. 4 9404335/15 
4 10/2941 4234 
4231112113041 43341312 
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The Projedion by the Analemma appertaining to the thirteen 
Problems following. 
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The Stereographick, ProjeFion appertaining to the tharteen 
| | Problems following. 
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The Stereographick, ProjeFion appertaining to the thirteen 
| \ Problems following. 
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ys  e@A Table of the Suns Mean Motion. i]  ATabe of the Suns Mean Motion. | 4 


I The Epocha or Radix. © Mean Motion in years under 20 | Longit. © Apo. | jg : Long. © | M | Lon. 
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© Mcan Motion in Years above 20. 
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The Suns Mean Motion. | O 
Apogeum Sudtract, [43 


'The Anomaly of oO Þ8 2 
The Equat. added to the Mean Mor. | | 
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Gives the Suns true place, | V 
Agreeing with the Obſervation, | V. 3 
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To find the Sun's Declination «pon every day of the Year. | 


HE Sans Tear (that is, the time that the $2 goeth out of a certain Poznt of 
the Ecliprick, and returheth again to the fame) is not” of' 365 days juſt ; 
but about's Heomsand 49 Aitutes more” (that is, little teſsthan 6 Hours; ) 
Wherefore after three Years, thefe is always added 'to the foyrth four 

times 6 Howes, that is, a Day more in February, for to count the Fear or the Revolyu- 
tion of the Sup: in ever Days; - therefore that fourth Year is called Leap-year:: where- 
fore when we deſcribe the S:-mi's Declinarion in Tables, we always uſe to make four 
ſeveral Tables, for four ſuch Years following one the other; and' yet by reaſon of 
the aforeſaid difference, that four Revolutions of the Sun do not juſtly make up one 

Day, but wants about 44 9. bringeth in proceſs of time fo Fred a difference in the 
Declinatien, that it is needtul every twenty Years to renew ſuch Tables. 

.. How to find the:Leap-years, it is thus: Divide the Year of our Lerd above 1600 
by/4. if the. Drvifie: doth fallout even, withont any overpls, that Year then is a. 
Leap-year of 366 Days: But if out of the Diviſion there remain. any Number; that 
Remainder ſheweth how many Years that Tear propounded is after the Leap-year. 


For EXAMPLE. AT) 


* {defire to know what Year the Year 1 666 is. | Leaving 1600, I divide 66 by 4, 
and I find there remains 2; whereby I find.the Year 1666 to be the ſecand: Year 
aſter the Zeap-year. In the like manner youmuſt, work for any other Years. .;:.. -- 


efhs for EX AMPLE. | ————_ 


- Itis required to know whit Year 1692'is. r—_—_ the 16co, gdivide the g2 by 
4, and nothing-remains upori the Diviſion ; wherefore I' find that Year 1692 is a 
Leap-year. Wy Mi 219] ze 

-4 to know the ſame by the foregoing Tubes, itis thus. Each Afonth hath" 12 Co- 
lamns; Thefirſt thereof ſhews the days of the Afonth ;- the ſecond Column , "having 
the Domunical Letters, ſhews the days of the Week; the-third Calum having'"two 
Rows of Figures, the firſt of them ſhews the Epai# of the 2H3on,” and the other the 
Hour of the Day, reckotiing the ſaid Hours always from Now; the fourth Colunus 
ſhews the chief Days of the Year, and the Tims and their! Retwrjs which are fixed: 
and certain'; and in the void places it ſhews the Riſing and+ Setting 'of the Sun in this 
Latitgde, and the Place of the Sun every 10th Day. Thele fout Colkmns of them- 
{elves arefit for ordinary uſe, and may with a little pains perform all the Concluſcons 
which the yearly 4lmanacksdo, as you ſhallſee by the following Rules. 

The fifth Column of the foregoing T ables ſhews the Sur's Declination for every day 
of the Year, for all theſe Tears in the firſt Column urider-written, which areall Leap- 
years. The ſixth Column ſhews the daily Difference - of the Sirs" Dechnation, The 
ſeventh Column ſhews it for the firſt Year from the: Leap-year.” The tighth"the daily 
Difference of the Suns Declination in that Year. The' ninth, ſhews the ſecond Year 
fromthe Leap-year 5 The tenth, the Difference ; the eleventh, the'third Year from 
the Leap-year; the twelfth, the Difference. This Table following ſhews' the *Leap» 
yer Firf#, Second, and Third after the Leap-years, as they are expreſſed in-the'Head + 
of the T able. | ; 


LE ND EONS 


100 To find the Sun's Declination Book II, 
Leap-years. | Firſt. | Second, | Third. 
PEI TIE] IGHS 1 LOO. 
val 2:4616 $::1 1669 1670 © Hp 
nb 216072) 6:7 3 I 6 7 4 8 0:3;.3 71 
aa 206-4 $0 16 7 7 rk 69853 4:& 7 i 
1680 1681 1682 1683 
CET 6Þ SS 1686 1687 
00 Nix 6K 8 1689 MD $45 Gs 
rn iLL06, 9,2 169.3 i694 T0977 
The fufeool Tabl ;ofthe Sun's: Dechination are calculated for the Aferidian'of 
the Ci of 7 pas ep The Conſtant Kalendar | borrowed out of Ingenious Mr.' Zhi. 


lipfs Purchaſcr's Pattern. 


A Table by which you may proportion the Sun's Of the Difference of the De- 
| Declination co ary other Meridian. clination 77 divers places 
> YU OD 9.-: L eC of the Earth. h 
The” Difference in MMM mngnes - 4 | 
Declination aily.Þ9e[03,06109]1 21511957 Ote this, they that are more 
MMMMAM MM | Eafterly hom the Meri- 
Dee. 15} o|o[ojojo[o}|1 dian of London, have the Decli- 
, .:.39]o{ojſojſo[i[1{1 nation leis when the Declination 
cod; 4 451004 £4011 |1|212 increaſeth either Northward or 
Degres of 6ojoj[o[1|1]2|2|3 Southward:, and when the Sus 
Differenae of ' 75} Qho[1]2|2] 3 |4 Declinationdecreaſeth,it is grea- 
Longigude...1 90| 94-9] 1 |2.|3 [4|4 ter, 
cather-Ealk or 105] 9 þ5,|22 |3 ]4| 5 On the contrary, they that 
Wekt.,.i, 220] 0] rÞ213 |4|5:]6 are more Weſterly from the Xe- 
any £24 £35 0-þ44:12 | 3: 1415 | 7 ridian of London, when the De- 
1 91s 4.15942 1-3.1213 [51618 clination increaſeth North or 
| wil, «165 Q | 1.1 4 516|8 South, have more Deolination, 
4: 3, :..TYolol1hz1g '61719 and leſs when the Declinarion 
nodule) 5713 [5 mot? decrealeth. 


WA BP XAMPLE HF. 


"Qatht 26th of Meroh, the firſt Year after the Leap-year, I defire to know the 


Dethnation.of the Surf at Neon. at Bantam in the Eaſt-Indies. I find 
by Globes,ox the Plat of Mercator, that Bantamis to the Eaftward of 
the Mcridean of Londomaborit 110 Degrees; (we do not eſteem of a 
degree ox:tW(0, becauſe itamounteth to nothing in this buſineſs.) Say, 
It one Revilution of the Six, which is 3 60 degrees,, requires 24. hours, 
what time will | 110 degrees? Facit 7 hours, and ſomething more , 
whereby the Sun comes to the Meridian 7 Honrs ſooner at Bantam, 
than it doth at London: ſo that it is 12 a Clock at nooz at Bantam,when 
it is 4 of the Clock in the Aforning with us at London. The'Sur”s Declina- 
1:0x fox the 26th of March, is 6 deg. 25 min. The difference of the De- 
clination of the Day following you find is 23 min. which it is increa- 
ſing. Therefore I ſay, If in 24 heurs the Declination increaſcth 23 
Minutes, How much then in 7 hours? Facit almoſt 5 Afrnutes, that the 
Declination is le(s than it is at London. So that the Declination at Ban- 
tam that day is but 6 deg. 18 min, North. 
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By the Tables. I01 


EXAMPLE TIN. 
By the foregoing Table. 


On the 17th of Seprember in the fame Year, I deſire to know the Declination that 
| - day at Noonat Bantam. The Declination for the Meridian of London is that day 
I deg. 52 min. and the Difference of ther Declinarion of the day following is 24 min. 
decreaſed ; and, as was ſaid before in the laſt Example, the difference of Longitude 
is 11Odeg. Therefore I look in the Head of the foregoing T zble, for the neareſt Num- 
ber to the Siference 24,and find it to fall on the Head of the laft ' ola ; then look on 
the left hand of the Table for the Difference of Longitude, and I find 105 deg. neareſt, 
and in the Common Anole of Meeting | find 7, which is to be ſubtrated from the De- 
clination in the Meridian of London abovelaid, 1 deg. 52 min. and the Remainder will 
| be the Declination for the Meridian or Longitude 1am in, which is 1 deg.4.5 min. South. 
| But if the Decl-nation decreaſeth, as it doth here increaſe, then you muſt have added. 


ae deg. min. 
Jn the Meridian of London the Declination= _ —— OIL F2 

| The Minutes Proportional ſubrratted———— a——_—_——00 07 

| The Declination for 110 deg. Longitude of Bantam, Eaſt, OI 45 


| The Declination of 1 10 deg. Weſt of rhe Meridian of London——o1 5g Weff, 
EXAMPLE 117. 


| AShip being come on the 7th. of November, in the third year after the Leap-years 
into the great South-Sea, thwart of the Coaſt of Peru, in Longitude 76 deg. from Lon- 
«on. The Pilot defireth the Declination there at Noon in that Aderidian. 


| deg. min. 
Inthe Meridian of London the Declination 5 — — -—— —— —19 08 South. 
The Minutes Proportional added —— —— 03 
In the Longitude 76 deg, the Declinatto ————-—o 1: Wef. 


Ig O5 
A Table of rae Refraftions of the Sun,Moon, HE Refraftion of the Sun. 2foon, 


In the Longitude of 76 deg. Eaſt, rhe Declination s —— 


and Stars, according to the Obſervation of | _ and Srars, cauſeth them to ap- 
the thrice Noble Tycho Brahe. pear higher above the Horizon than 
— | _—— they are: therefore the Refrattion 
Alt; | 99 |MoonStars. | Ae: pore is always to be ſubtrated from the 
| tudes | $6 nl 6p td. | ; Altitude obſerved, that the true -lt;- 
min. ; min. min. | | _* |min. [min | pL maybe had. 
_ + 37 | I© : d [06 } = As for Example. 
I O ; 

bo foo |ielfao lot | og} The Sus Meridian Akirude by 

2119 17 | 13 21 | o4 | os Obſervation being 9 degrees, I re- 

4l15 [is | 22 | 63 | oq | quire the true Altitnde. So 

| I 0 (] . . 
/ > a os: = a ol Altitude by Obſervation —— 9 oo 
7 | 12 | 13 | o8 25 | oz | 03 | Refraftion ſubtratt—————o a0 
, n - : = _ = - The true Meridian Altitude, -8 50 

, : Je - o | of af 309 By reaſon of the Refraition of the 

11 | 09 | 10 | o5 29 | oz | oz | Sa Dutch Ship being upon the dit- 
12 | og | 10 | 04 30 | or | oz | covery of a North-EaſtPaſſage to the 
| 13] og | og | 04. 21 | on | o2 | Eaſt-India, and Winter being in No- 
| 14 | o8 | o8 | 03 22 | or | or | vaZemblias the Mariners beheld the 
| 15 | o7 | o8 | 03 33 | or | or | Swn 17 days ſooner than he ſhould by 
| 16|o7 | o7 | o2 34 j ot | ol his Declination appear above the Ho. 
| | 17 06 | 07 | 02 | 35 | or | o1 | riz.on , which is cauſed by the groſs 


—————— P apours, and thickneſs of the Arr 
rear the Horizon. THE 


Book 11. 


TheUSE of the 


CONSTANT KALENDAR. 


_—_— lt 


I. To know the Day of the Month. 


His is the Chief Ute of an A/marack, and may as well be performed by this, 
| as by any other. To this purpoſe you muſt by the general Xalendar at 
the beginning hereof, know the Dominical or Sunday-Letter for the Tear 
then conſidering with your ſelf whether it be the beginning, midſt, or end 
of the Month, (as you muſt do iti any Almanack,) find this Lerrer in the,beginning, 
midf, or end of the Month, _ —— from it to the Day - the RNs either 
Munday, or Tueſday, or whatſoever other day it is, right againſt the day of the Week, 
you ſhall find 6 of the Month it is. Here is no Ion in this ; only whea it is 
Leap-year youſee there is two Sunday Letters, the firſt of theſe you muſt uſe only to 
the 24th of February, and the other all the year after. Ha ES = 
For Example. In 1668. the Dominical Letters E D the firſt Sunday in F anuary, 
isat the firſt E, which is at the fifth day of the 24onrh , the firſt Sunday in February is 
at the ſecond day of the Afonth; but the firſt S unday in March is at the firſt D, which 
isat the firſt day of the 2orth, and lo all the year after. 


LI. To know what Day of the Week ay Notable Day will fall 
| upon 13 any Y ear. 


Irſt, find the Dominical Letter in the former Table; then find your Letter inyour 
Month next before the Day you defire,and ſo from thence count the Days of the 
Week, till you come to the Daydeſired.. Thus if you would know what Day of the 
Week Lady-day falls upon in this Year 1668. the Dominical Letter is D;, this is 
three days before the ſaid day, therefore it falls upon a Wedneſday. | 
But now in the year 1669. when the Dominical Letter is C, Lady-day will be upon 


the Thurſday. 
III. Tofind the Time of Sun-riſing and Setting, 


pn His is ſet down for moſt of the days in the year, for Londox; and may ſerve for moſt 

Parts of England: And this is done after ſomewhat a briefer manner than is uſual, 
making the nates which are placed in the midſt, to ſerve both the hours of Serts 
and R:ſimg, which you muſt underſtand thus: The 7th of February you ſhall find theſe 
Fignres, 4+ 59. 8. that is, the Sw: that Day ſets at 4h. 59 min. that is, 59 min. after 4. 
andriſethat 59 m. 8h. that is, 59m. before 8. or at 1 miz. paſt 7, a Clock. And fo 
you muſt account them always, remembring, That as the Afinutes follow the firſt Fi- 
zwre, ſo they muſt bereckoned in Time after it; as they ſtand before the laſt Figure, 
{o they muſt be reckoned in Time before it. 


ho. min 
If you double this time of Sun-ſetting nm hdoccbeeys 04 59 
Youhave the Length of the Day rn err O99 58 
If you ſubtratt it from ——— — —ESS an 
Ton have the time of Rifing —_— __ 07 On 
And this doubled ſhews the Length of the Night — — 14 02 


I'V. To find the Place of the Sun, 


Hisisfct down in the Kalendar about every tenth day; 1o that reckoning a de- 

gree for each day between, you ſhall have the place of the Sz: exact enough for 

moſt ordinary Uſes. Thus the roch of arch the Sun enters into Aries, therefore 
the 15th day, or five days after, the Su is in five degrees of Aries, 


V. 


—— _—— — ——— 


Book II. The Uſe of the Conſtant Kalendar. 


V. To find the Day «nd Hour of the New Moon, «»d thereby the Full 
ana Quarters, | 


Þ** you muſt find the Moon's Epait for the preſent Yeat you are ini This Nims 

ber is found out in the Frr/# Book , page 9; andalfo in the Tableat the beginning 
of the-Kalendar. The Change alſo may be found out by the Golden Number : but it 
is much handſomer and readier to find out by this Epad, which runs for the moſt part 
in a Conſtant Order, only here and there skippinga day, which is marked thus, , 

Having found out the Epat? for this preſent Year, turn to the Month you deſire, 
and there find out the {aid Number of the -Epatt in the third Columnof & Mombhs, 
and mark what day he nanny it ſtands againſt , for that is the day of the Charge or 
New Moon. Likewie.if ou have reſpe unto the Dominical .Letter, which is by itz 
you ſhall ſee what dy of the Week if is. 

Now here in this Co/w9w1 there are two Rews of Figures; the firſt ſhews the 
Epait-Number, and thenext the Time of the Day reckoned by the Howrs from Noon, 
which are plain to underſtand till you come to 12 hours after Noon, which is Xd- 
night, but then the Numbers above 12, you muſt reckon to the Aforning of the next 


day, 
M So that theſk Hours after Noon, 
13, I4, 15, I6, 17, 18, 19, 20, 21, 22, 23, 24, 
are all one with theſe, 
Iy 3» :3- 4» $3» G6 7%» ®> ®, 10; 10, 23, 
at Noonthe next day in the Morning. 


- Thusin the Yeat 1666. the Epait being 4, and the Dowminical Letter G, > rs 
find this EpaiZ-Number 4, in the month of Faly, againft the 21th day, being Saturday 3 
and the Figure © _—— by it, ſhews that the New Adoor is juſt at Noon. 

Again in the month of November, you ſhall find the Epait 4, againſt the 16th day 
being Friday ; and the figure of 2 ſtanding by ity ſhews that about 2 howrs after Noon 
the Moon changeth, | 

Having firſt found out the fime of the ew Adoony you miy from thence reckon the 
Aze of the Moon, and find the Quarters and Full Moon. 


Thus the AMoor's eAge is Days. 
At the Firft Quarter —— —— ———z 
At the Full Moon —— —— — 1g 
oft the Laſh Quarter ————————2z 


The End of the Second Book. 
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The Third Book. | 


© + 


- a a * 


CHAP. "1. = 


of the Aﬀedtion of Right-lin'd Triangles; 


gg His Third Books as it were a Key t6 theſe that follow, the Sub. 
jet whereof is Trigonomerry ; therefore I hold it conyenient 
before I come to the following Prattice, to ſay ſomething con- 
cerning Plain and Spherical Triangles, although the Subje& be 
handled by divers able Mathematicians already, whoſe Works 
are extant, (viz.) P:tiſcus, Snellizs, the Lord Napier, Gumer, 
Norwood, Gellibrand : fo that thoſe who delire to make a fur- 
ther ſcrutiny into Trigonomerry : may peruſe the forementio- 
ned Axthors. 

Before we come to ſhew how the Quantity of the Sides arid Angles of any Tag 
may be found by the T ables of Artificial Sines, T angents, and Logarithms, and by 
Lines of eArtificial Sines, Tangents, and Numbers, take thele following Theorewis, as 
necefſaries thereunto, ; 


I. A Triangle is a Figare conſiſting 
of three Sides, and three Angles, 
as inthe figure DBC. 


II. Any two Sides of a Triangle, 
are called the Sides of the i 
comprehended by them ; as 
Sides CB and DB, are the 


Sides containing the le 
CBD. ih 


106 1 1 rigonometry. Boox 111. 


IH. The Meaſure ofan Angle is the Quantity of an Arch of a Circle, deſcribed 
on the Angular Point, and cutting both the containing ſides of the ſame Angle: As 
in the Tr:anzle following, the Arch CB is the Mealure of the Angle at A, the Arch 
K Dis the Meaſure of the Argle at E, and the Arch FG is the Meaſure of the Angle 
at Y. Eachgf theſe Arches arc deſcribed on the Angular Points A, H, E, and cut 


the CORLALRID T3 7 5 | : 

$ \ - , ! = * 
SS \ 2 33S K FF A - 
S. 


IV. A Degree is the 360 part ofa Circle. 
V. A Semicircle containeth 180 degrees. 
VI. A Quadrantcontaineth go degrees. PESTS" 
VIE The Complement of an Angle leſs than a Quadrant, is ſomych as 
wanteth of go degrees; asif the Angle A HE ſhould contain 41 degresh, 
ment thereof would be 49 deg. For if you take 41 from. go, there will/n 
VII. The Complement of an Angle toa Semicircle, is the Remainderi | 


deorees.” CY 
IK. An Apgle is either Right, Acute, or Obtuſe. | a {3 
X A Right Angle is that whole Meaſure, is a Quadrazt, SF x 


XI. An Acute Angzle'is lets than a Right Angle. 

XII.. An Obruſe Angle is greater than a Quadrant. _ 
"XIE A Triangle 15 either R:zht- Angled, or Obtnſe- Angled. 

XIV. A Right-: Angled Triangle is that which hath one Right Angle; as the Tri- 
angle AHE is Right- Angled at EO es, | | | 


S423 


\ 2 \ 


former Triangle, the fide AH is the Hypothenuſa, HE the Baſe, and A E the Perpendi- 
CHIRY - -- 4 $ | | 
'RVT.. In every Right-Angled Triangle, if you have one of the Acute Anoles given, | 
the other is alſo given, it being the Complement thereof to go aeg. As in the Triangle 
AFLE, ſuppole there were given the Angle HAE 49 deg. then by conſequence the 
Angle AHE 7 degrees, which is the Complement of the-other to'go de- 
grees. . i | 
XVII. The three Angles of any Right-lined Triangle whatſoever, are equal to. | 
two 


Crap. 2. T rigonometry.. 125 


two Right Anoles, or two 180 degrees - fothatif of any Right-Lined Triangle , you 
have _> two of the Angles given, you have the third Avgle alſo given, it being the 
Complement of the Sum of the two given Angles to 180 deg. | 


Soin this Triangle ABC, if there were given the Angle B A C 36 degrees, and 
the Angle A CB 126 degrees, I fay by the conſequence, there isallo given the third 
Angle. For if you add the two given Angles together and ſubtract the Sum from 180 
degrees, there will remain A B C 18 degrees. | | 

In all plain Triangles, the Sides are in ſuch proportion one to the other, as the 
Sines of the Angles oppoſite to thoſe Sides. Soin the Triangle A BC, the Sine of the 
Angle A CB is in fuch proportion to the S:de A B, as the Sine of the Angle CAB is 
to he Side BC. And to of any other. iS 


— — 


CHAP 16 


Containing the Doctrine of Right-lined Triangles, both Right-Angled axd 
oblique-Angled, and the ſeveral Caſes therein reſolved, both by Ta- 
bles, and alſo by the Lines of Artifictal Numbers. Sines, a4 Taen- 
gents. - 


———_—— 


Come now to ſhew you how a Plain Triangle may berefolved ;; that is,by _—_ 
three of the ſix Parts of a Plain Triangle, provided one of them be a Sid, to 
a fourth. 

In all the Caſes following I have made uſe of but two Triangles for Examples ; 
one Kieht- Angled, the other Oblique-Angled : but in either of them I have expreſſed 
all the Varieties that are neceſſary. 

The S:4es of any Plain Triangle may be meaſured by any Scale of Equal Parts; as an 
Inch divided into 10 parts, 20 or 30 Parts, repreſenting Inches, Feet, Tards, Poles, 
Miles, or Leagues. 

How to lay off an Angle by the 
Line of Chords; 


\Þ jw d Line at pleaſure, a$ AB; 

and from the point A let it be 

required to protradt ari Angle of 41 

deg. 24 min. Firſt extend the Com- 
paſſes upon the Line of Chords, from 

the beginning thereof to. 60 dep. al- 

ways; and with this diſtance ſetting 

one Foot upon the point A, with the 

B other defcribe the pricked ArcbBC: 

Then with your Conipaſies take 4.1 

aeg. 24 min. (which is the quantity of the inquired Angle) out of the Line of, Chords, 
trom the beginning thereof to 41 deg. 24 min, Keeping the Compaſles at this diſtance, 
F 2 | if 
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To find the 
Degrees: 
contained 
ia an An- 
zle. 


if you* {et one Foot thereof upon B, the other will reach upon the ArchtoC. Lift 
ly, dfaw the Line A C. So the Angle CAB ſhall contain 4.1 deg. 24 mir. 

Suppoſe C A B were an Argle given, and that itwere required to' find the Qnar 
zitythereof. Open your Compaſſes, as before, to 60 deg. oi your Chord, and placing 
one Footin A, with the other deſcribe the Arch B C... Then take in your C ompaſſes 
the Diſance CB, and meaturing that Extent upon the Lie of Chords, from the be- 
inning thereof, you ſhall find it reach 41 dz2. 27 #47. which is the Quantity of the 
inquired Azglc. | 

Ifany Argle given or re uired ſhall contain above go degrees, you muſt then mea- 
{ure it at twice, by taking firit the Chord of go, and then the Remainder. 

The ſeveral C:ſes of Righr-lin'd Triangles, may not only be applied to Navigation, 
but allo in the taking of Hezghts, as is ſhewn ell{ewhere. : 

In the reſolving of Plain Triangles there are 12 Caſesy of which I will inſiſt in their 
order. 


49h CHAP TT: 
Of Right-Angled Plain Triangles. 
"ey CASE 1. 


1 aRight-Angled Plain Triangle, he Bate and the Angle at theBale 
beins given, Tofind the Perpendicular. 


[fl 
& 


Uppole that the Zire C A (in the following Figare) in the Right- Anzled Triangle 
x3 were a Tree, Tower, or Steeple, and that you would know the Height thereof, 
younuitobſerye with your Inſ/2unert the Angle CB A, and meaſure the Diftance 
BrA'-4\ As id egts) | 
| Sohave you inthe Right- Angled Triangle ABC, the Baſe 405 Foot, and the Angle 
at the Baſe 32 deg. and it is required to find the Perpendicular AC. 

Now becauſe the Agle CB Ais given, the Angle BCA is allo given, itbeing 


the Gomplement of the other to 90 deg. and therefore the Angle BCA is 58 degrees? 
Then to find the Perpendicular CA, the Proportion is, 4 
\ As the Sineof the Angle BCA 55 deg —— 9928420 
'- T*to the Logarithm'osf the Side BA 405 Foot — 2607455 
So 5 the Sine of the Angle CB A 32 deg. —— 9724210 


| 1 The Sum of the Second and. Third added —— 12331665 
The firſt Number ſubtraited from tht Sum —— — — 9928420 


To» the Logarithm of the Side CA —2403245 


The Number anſwering to this Logarithm 2403245, 253 Feet , and that is the 


Lensth of the Side C A , or the Herghr of the Tree, Tower , or Steeple , which was re- 
quired: 23 F# : 


ds fir. | A General Rule. 


s IV \ 


JN at! Propertions wrought by the Logarithms, you muſt obſerve this for..a General 
Rite (viz...) To add the lecond and third Numbers together, and from the Sum 
of thenr toſubtrattthe firſt Number, fo ſhall the Remainder anfiver your Queſtion 
demanded!” As bythe former Work you-may perceive, where the Logarithm of 
the Side B'A' 26074557 (which is the ſecond Term) is added to the Sine of the Angle 
CB&g724210'(which is the third Term, ) and from:the Sum of them, name- 
I\-fromis 2/44 t665., is ſubtratted 0928420, the Sine of the Angle BCA, which 
is 


OL —— 


—— 
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is the firſt Vamber , and there remaineth 2,403245z which 1s the Logarithm of 
253,and that is the Leneth of the Side required. 


To reſolve the ſame Work by the Line of Sines ad Numbers. 


Wa may work theſe Proportions by the help of the Lize of Sines, Tangents, and pjce here 
Numbers, on your Scale, the Proportion being as before. the Line of 
Therefore if you ſet one Foot of your Compaſſes at 58 deg. in the Line of Sizes, and Numbers, 
extend the other Foot to 4.05 in the Line of Numbers, the ſhme will reach from the 22S 4#4 
Sine of 3 2 deg. to 253 in the Line of Numbers, which is the length of the Side AC, Tangents. 
which was required. | 
Or otherwile, Extend the Compaſſes from the S:ne of 58 deg. to the Sine of 32 deg. 
in the Line of Sines; the ſame Extent will reach from 405 in the Line of Numbers, 
t0 253, as before. 


CASE. I 


3H Baſs and the Angle at the Baſe being given, To find the 
Hypothenula. 


T* the ſame Triangle A BC, let there be given (as before) the Baſe A B 405 Foot, 

and the Angle ABC 32 deg. and let it be required to find the Hypothenuſa BC. 
Now becauſe the Angle C B A 1s given, the other Anzle BCA is allo given; and the 
Proportion 1s, | 


As the Sine of the Angle BCA 58deg. . 9,9284-20 
To the Logarithm of the Side 405 Foot 2,607455 
So x5 the Sine of the Angle CAB godeg. 1 0,000000 
TheSum of the ſecond and third Number —-——- 12,607455 added. 
To the Logarithm of the Side B C—————— — 2,679035 


The Number antwering to this Logarithm is 477; and {o many Feet is the Hypo- 
thenuſa. | : 
By the Line of Numbers az Sines, 


Xtend the Compaſſes from the Szxe of 58 deg. to 405 in the Line of Nambers; the 

ſame Extent will reach from the Sie of go deg. to 477 in the Line of Nambers; 

and that is the Length of the Side BC. Or you may extend the Compaſſes from the 
Sine of 58 deg. to 90 dee. the fame Extent will reach 4.05 to 477, as before. 


CASE 
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CASE -i4 


The Hypothenuſa or Angle at the Baſe being given, To find the 
>Perpendicular. 


bs the ſame Trianglc let thexe be given the Hypothenuſal B C 4.78 Feet, Poles, Miles, 
C or Leagues, and the Augle'at the Baſe G BA 32 deg. To find the Perpendicular 
A. T7 AN 


The Proportion 1s, _ 
As the Sine of the Angle-C AB go deg. —=——10,000000 
Is tothe Logarithm uf rhe Side B CA78——=— —2,6794-28 
So #s the Sine of the Angle CB A 3>deg. 9,7 24210 


.F 2,4036 TY 


To the Logarithm of the Side A C 25 3 


The Nzmber anſwering to this Logarithm is 253, and that is the Length of the 
Side C Ain Feet, Poles, Miles, or Leagues. 

Here the Work is ſomething abbreviated ;, for the £o/e CA B being a Right An- 
gle, and being the firſt Term when the ſecond and third Terms are added together, 
the firſt is ealily ſubtraed from it, by cancelling the Fiaurenext your left hand, as 
you ſee in the Example; and lo the, reſt is the Logaricthm of the Number ſought. 


By the Line of Sines 4zd Numbers. 


| Sh the Compaſſes from the Sine of go degrees, to 478; the ſame Extent will 
reach from the Sine of 32 degrees, to 253. | 

Or, extend the Compaſſes from the S:ne of go degrees, to the Sine of 32 degrees; the 
ſame Extent will reach from 478 to 25 3, and that is the SideCA. 


CASE TY, 


The Hypothenuſal 4»4 Angle at the Baſe being given, To find the - 
Baſe. 


2-5 there be given in the Triangle the Hyporhenuſal BC, and the Angle at the Baſe 
CBA; and by conſequence the Avng/e BCA the Complement of the other ts 
99 degrees : then to find B A, the Proportion is, 


x16 


B ay A 


As the Sine of godeg. CAB _ I10,000000 

To the Hypothenufal CB 478 —— —— 2,679428 
So is the Sine of the Angle ACB 58 ————g,928420 
To the Logarithm of the Baſe A B-wu————#2,607848 
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The neareſt Number anſwering to 2, 607848 is 405 : and ſo many Foot of Poles, 
Miles or Leapnes is the Baſe A.B. | 

In the Arr of Navigation, we may call one of the Sides, as A. B. the Longitude, or 
Meridian Diſtance ;, the other the Difference of Latitude as C. A ; and the Hypothe- 
zuſal, the Diſtance, as C.B. > | 


By the Line of Sines ad Numbers. 


T HE Angle given, as before, Extend the Compaſſes from the S:xe of go deg. unto 
'S 478.the fame Extent will reach from the Sine of 58 deg. to 405 in the Ling 
. of Numbers. 
Or, Extend the Compaſſes from the Sie of go deg. to the Sine of 58 deg. the ſame 
Extcnt will reach from 478 to 405, which is the Zength of the Baſe A.B. 


CASH: 


Let the Perpendicular be the Difference of Latitude 25 3 LEAgNes, 
and the Angle at C, S. W. by W. 1 deg. 45 min. Weſterly, or 
or 58 deg. Let it be given to find the Hypothenulal or Diſtance 
pou the Rhomb. | 


b F the Perpendicular or Difference of Latitude 253. Leagues A C be given, and the 
Angle at A CB. S.W. byW. 1 deg. 45 Weſterly, or 58 deg. Then by conſequence 
the Angle ABC, or Complement of the Rhomb is allo given; taking it out of go deg. 
then the Hypothenuſal may be found thus. * | 


As the Sine Complement of the Rhomb 3 2 deg, the Angle at B, +— 9,724210 
Is to the Logarithm of the Difference of Latitude 25 3 _— 12,403121 
So #5 the Sine of the Angle or Radius go deg. ————— 10,0009000 


To the Logarithm of the Hypothenulal, 7 DitoeF, 
failed, 477 ————— - 2, 67975 


Here becauſe the Angle C A B'is a Kight Angle, or 90 Degrees the Radins, and 
cones in the third place, I therefore only put an Unite before To ſecond Term, and 
{0 fubtra& the firſt Term, and the Remainder is 2, 678988; the Abſolute Number 
anfiyering thereunto is 478, the Side required. 


uw - 


By the Line of Numbers. | 
Xtend the Compaſſes from the Sine of 32 dey. to.253 ig. the ſame Diſtance will 
reach from the Sine of 90 deg. to 477 the Side require 


Or, The Diſtance between the Sine of 3 2 deg. and 9@ 4g will be equal to the Di | 
ſtance between 25 3 and 477, and giveth the Side required. 


CASE. VL 


-- The Hypothenuſal vr Diſtance Sailed, and the Perpendicular 
or Difference of Latitude given, To find the Rhomb or Angle 
ABC. 


| JN the foregoing Triangle, there is given the Hypothenuſal or Diſtance ſailed, CB 
| 478 Leagues, and the Perpendicular 25 3 Leagues, the Difference of Latitude, and 
it is required to find the Anzle AB C, the Rhomb between the Sourh and the Weſ. 


Ms 
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As the Logarithm of the Hypothenuſal CB 478 Leagues 2,6794.28 
1s to the Right Angle or Radius godeg. C AB —— —— 10,000000 
| So is the Logarithm of the Perpendicular 253 AC - 2,403121 


To the Complement Sine of the Rhomb, or Sine of the Angle "EW 
ABC 31 deg. 57 min, ———— — © 9» 723693 


Theneareſt Logarichm anſwering to 9, 723693, is the Sine of 31 deg. 57. min, 
which dedued Fom 90 deg. there remaines the Argle of the Rhomb 58 deg. 3. min. 
or S, W. by W. 1 deg. 4.8 Weſterly. | 


By the Line of Numbers. 


| Sh the Compaſſes from 4.78, to the S;ve of 90; the ſame Diſtance will reach 
_ from 253, to 32 dep. fere. 

Or, Extend the Compaſſes from 478. to 253 the ſame Extent will reach from 
the Sine of go to the Sine of 32 deg. fere, which is the required Angle ABC, and the 
Complement of the Rhomb. | 


CASE. VI.. 


The Hypothenuſal, ad the Parallel of Longitude gives, To find the 
Rhomb or Courle Sailed, 


N the foregoing Triangle there is given the Hypothenuſal or Diftance Sailed, CB 
] 478 Leagues, and the Parallel of Longitude or Baſe 405 Leagues,to find the Comrſe 
or Rhomb ſailed, or the Angle A C B. 


es the Hypothenuſal or Diſtance ſailed 478 CB — 2, 679428 


To the Right Angle C A B Radius or Sine of g0 deg. — — 10, 000000. 
So ts the Parallel - Brier or Bale AB 405 Leagues 12, 607455 


TotheSine of the Angle of the Rhomb or Courſe ſailed 57 g 
deg. 55 min. ot S. W. byW. I deg. 40 Weſterly. CS Hs HISOZP 


By the Lines of Sines axd Numbers. 


| the Compaſſes from 4.78 in the Line of Numbers, tothe Sine of go deg. the 
ſame Extent will reach from 405, to the Sine of 58 deg. fere. 

Or, Extend the Compaſſes from 478 to 405; the ſame Extent will reach from the 
Sine of go, to the Sine of 58 deg.fere, A C B, the Angle of the Rhomb or Courſe ſailed, 
which was requried. | 
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CHAP.-TIV; 
Of Oblique-Angled Plain Triangles. 


CASE-L 


Having two Angles, and a Side oppoſite to exe of them, To find the 
Side oppoſite to the other. 


N the TriawzleQRS, is given the Angle QSR, 25. ay 30 min. and the Angle. 
QRS, 45. deg. 20 min. and the Side QS, 305 Feet; And it is xequired to find the 
Side Q R. 
Here note, That in Oblique- Angled Plain Triangles, as well as in Right- Angled the 
Sides are in proportion one to the other, as the S:es of the Angles oppoſite to thole 
Sides : Therefore, EN 


As the Sine of the Angle QRS 45 deg. 20 min 9, 851997 
Is to the Logarithm of the Side QS 305 . — 2, 484299 
So # the Sine of the Angle QSR 25 deg. 30 min. ——— 9, 63 3984. 
TheSum of the ſecond and third Terms 12, 118283 
The firſt Terra ſubtratted ——— ——— ——————9, 851997 
To the Logarithm of the Side QR — , 0. 


The neareſt Abſolute Number anſivering to this Logarithm. is 184.; and ſo many 
Feetis the Side QR. 


By the Line of Sines aud Numbers. 


T HE Line of Sines and Numbers will reſolye the Triangle by the ſame manner of 
Work, as in the other before. For if you extend the Compaſſes from the Se of 
45 deg. 20 min. to 305 Foot, the {ame diſtance will reach from 25 deg. 30 min. to 184. 
Foot, and ſo much is the Side QR. | 

Or, Extend the Compaſſes from the Sine of 4.5 deg. 20 min. to 25 deg. 30 min. the 
ſame Diſtance will reach from 305 to 184, the Length of the Side inquired. 


R 405 CN: 


| In like manner if the Angle QRS, 109 deg. 10 min. and the Angle QRS 45. deg. 
20 min. and the Side QS 305 Foot, had been given, and the Szde RS required, the 
manner of Work had been the ſame : For, 


—— —_— —————_—  — ——— -——— — 
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As the Sine of the Angle QRS, 45 deg. 20 min. —-———-———9, 851997 
I: to the L.ogarithm of the Side QS 305 | -—— 2, 484299 


So ts the Sine of R QS 109 deg. 10 min. (or 70 deg. 50 min. ) — 9, 975233 


ww Ce 


The Sum of the Jecond and third Terms — —— —— -— 12,459532 
The firſf Term ſubtracted I —_—————— 9, 1997 


— 


To the Logarithm of the Side RS 405 —— —— —— 2,607535 


W The Alſolute Number anfwering to this Logarithm is 405, and {o much is the Sige 
- S, 1 
In this Caſe, becauſe the Angle R Qs Is more than 90 Degrees,you muſt there- 
fore take the Complement thereot to 180 adeg.io 109 deg. 10 min. being taken from 1 $6 
deg. there remains 70 deg. 50 m7. whole Sine is the fame with 109 deg. 10 min. And fo 
you muſt work with all Argles above go Degrees. 


By the Line of Numbers az Sines, 


Xtend the Compaſſes from the S:zie of 45 deg. 20 min. to 305 Feet, the ſame Di- 
- ſtance will reach from 70 d?7.50 m7. to 4.05. 

Or the Compaſſes extended from the Sine of 45 deg. 20 min. to 70 deg. 50 min, 
the ſame Extent will reach from 305, to 405 in the Zine of Numbers, which is the 


Side RS required. 
CASE 4 


'T wo Sides 47d an Angle oppoſite to one of them being given, Tofind the 
Angle oppoſite to the other. 


N the ſame Triangle, let there be given the Side QS 305, and QR 185 Feer; to- 
gether with the Angle QSR 25 deg. 30 min. and let it be required to find the 
Acute Angle QR S. The Proportion 1s, | _ 


As the Logarithm of the Side QR 185 —— -—————2, 267172 
| Is to the Side of, the Angle QSR 25 deg. 30 min. --—-=—9, 63 398%: 
\ So is the Logarithm of the Side Q S 305 -———2, 484299 


The Sum of the ſecond and third Numbers +———-. 12, 118283 
The firſt Number ſubtracted from the Sum —— 2,267172, 


To the Sine of the Angle QRS 45 deg. I 3 mm. 


9, 8FIINI 


The neareſt degree an{wering to this Size is 4.5 deg. 1 3 min. which is the Anzle re- 
quired QRS, It the Azglerequired had been Obruſe, it would have been 1 34. deg. 


4.7 min. 
By the Line of Sines 4nd Numbers, 


| Sho the Compaſſes ſrom 185, to 25 deg. 30 min. the ſame Diſtance will reach 
from 305, to 45 deg. 13 mm. the Angle QRS. £ 

Or, Extend the Compaſſes from 1 85, to 305 ; the ſame Extent will teach from 25 
deg. 39 min. t045 deg. 1 3 min. asbetore, | 


C ASE. 


——  — 


15 
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CASE III. 


Having two Sides, and. the Angle contained between them given, To Fnd 
' either of the other Angles. 


| þ the ſame Triangle, Suppole there were given the S;de RS 406, and the Side RQ 


185, and the Angle comprehended by them, namely the Angle at R, 45 deg. 20 m. 
and it were ———_— tofind either of the other 4:gles. 

Firſt, Take the Sumand Difference of the two Sides given; their Sum is 591, and 
their Difference is 221. Then knowing, that the three Angles of all Right-lia?d Tri- 
angles, are equal to two Right Aneles, or 180 deg. ( by the 17th Theor. of Chap. 3.) 
Therefore the Angle SQR being 45 deg. 20 men. if _ ſubtra& this Angle from 180 
aeg. the Remainder will be 134 4g. 4.0 min. which is the Sum of the two' unknown 
Anglesat Q and S; the half thereof is 67 deg. 20 min. 


| deg. min. 
The Side RS —406 Paces. | Two Right-Angles — 180 oo 
TheSideRQ — 185 Paces. The Angle at R — 45 20 
The Sum of the two op- C 1 _ 

The Sum —— 5912 of the Sides given, poſite Angles. 4 
The Difterence—221 C RSand R Q, The Half-Sum »—— 67. 20 


The Sm and Difference of the Sides being thus found, and alfo the Half-Siom 
of the two unknown Angles, The Proportion by which you muſt find the Angles 1e- 
yerally is, 


As the Logarithm of the Sumrof the Sides gg1 ————————— 2771587 


Is to the Logarithm of the Difference of the Sides 221 2344392 
So's the Tangent of the Half-Sum of the two unkzown Angles © wk & 
| : a ths ALOFT; 379213 
67 deg. 20 min. Cores | | 
TheSum of the ſecond and third Number CC  P 12723605 + Sum 67 20 
The firſf Number ſubtratted from the Sum = man 4. 4 "©: 41 50. 
The Tangent of 4.1 deg. 50 min. —- — — 9952018 ,- eſſer 229 22 
Which added to the Half-Sum, makes — 71 09 deg.10 min. Greater Angle. Avrgle Fas oY 


The greater of the Anglesrequired, —— ; 
Subtrait 4.1 deg. 50 min. fromthe — (CC 25 deg. 30 min. Leſſer Angle. 
Half-Sum, Teaves the leſſer Angle at S 


R 498, : O 
| By the Line of Tangents and Numbers. | 
Q Xtend the Compaſſes from the Sum of the Sides 591, tothe Difference of the Sides 
| Fo ; the ſame Extent upon the Lize of Tangents will reach from 67 deg. 20 mir. 
C 


alf-Sam, to the Tangent of 4.1 deg. 50 mun. | 
| IF Q 2 | 1 CASE 
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CASE. IV. 
Two Sides and their Containing Angle giver, Tofind the third Side, 


Here is givenRS 406 Pace:and R Q 185 Paces, and the Angle at R 4x5 dey. 
K 20 ms. By the 1oth Caſe, to find the Side QS. ; _ 45 ag 
— 2771587 


As the Sum of the Sides given RSand R Q 591 Paces 


Is in pro ortion to their Difference RS& R Q 221 — 2344392 
So # the Tangent of the Half Sum of the 67 des 20 min. 19379213 
two oppoſite Angles Q & S unknown $ 7" "—1 27 23605 


To the Tangent of abs 41 d.50m. —— 9952018 
Which added to the Half Sur—— 67 20 
gives the greater Angle at Q required—109 10 
. | Then ſay, 


As the Sine of the Angle found 109, or 70 deg. 50 min, — 9,9752 33 


Ts in proportion to his oppoſite Side RS 406 Pacer ———=—2, 608526 
Sq is the Sinc of the Angle grven at R 45 deg. 20 min. ———— 9, 85 1997 


To hi oppoſite Side required, Q S 306 Paces fert ——— 1 2, 460523 
The Logarithm of the Side required ———— — ————— 2, 485290 


- By the Line of Sines «xd Numbers, To find the third Side. 


Fekton the Compaſſes from the Size of 70 deg. 5o min, to RS 406 Paces; the ſame 
Extent will reach from the S:ze of 45 deg. 20 min. to the Side 30x. 

Or, Extend the Compaſſes from the Size of 7odeg. 50 min. to the Sine of 45 deg, 
20 min. the ſame Diſtance will reach from 406, to 305 Pacrs, which is the Length of 
the Side Q'S, which is required. 


| CASE-V. 
Three Sides of a Oblique Triangle being grven, To find the Angles. 


Ss 145 al "Þ-- gr 
02000 aacccnn*s” 


J N this Triangle SQR, Let the three Sides known, 


TheSide SR 406 
* TheSideSQ. : 305 
 TheSide QR 185 


14 Andit-is required to find the three Angles. | 
Toperformethis, youmuſt firſt let fall a Perpendicular from the Point Q, upanthe 
Side R'S, which you may daby letting one foot of your —_— in the Port Q, and 
open theother to the Point R, draw the Arch RE. and divide the Space E R, into tw6 
equal parts zand ſo the Perpendicular will fall upon the Poznt B. To 


FE" und 


Quay, 5» 7 rigonometry. 
To perform this by Numbers. 
.« fs the greater Side or Baſe SR, 406 —— rm, 6085 26 


To the Sum of the two leſſer Sides 490 — 24 690196. 
So is the Difference of theſe two Sides 120 ——2,079181 * 


" To the Part SE (cutoff by the Arch RBE) 145 ——4769377 
| 2, 608526 


2, 16085 1 


This ſubtraQted from the whole Line 406, leaves for the part within the,_4rch 26 [; 
the half thereof is 1 30%, which is the Place B where the Perpendicular will fall, reckon- 
ed from the Avgle R; and by this Perpendicalar You have divided the Triangle into 
two R:ght- Angles, whoſe Sides are known : For RB being 1 304, ſubtracted from 
the whole Line SR 406, leayes for the remaining Part 275%. Now having thoſe two 
Sacs of theſe two Right- Angled Triangles, and the two firſt given Sides, 305 and 185, 
being the two Hypothenuſals thereof, you may by the oppolition of Sides to. their An- 
gles, (as inthe 7 Caſe of Right- Angled Triangles ) find the required Argles, | 


By the Line of Sines azvd Numbers, 


TD Xtend the Compaſſes from 4.06 to 4903 the Tame Diſtance will reach from 1 20zto 
145 SE Leagues, the Side xequired. 


| GOV CIS, FW "7 


CHAP, AN. 
Of the affeetion of Spherical-Triangles. | 


Spherical Triangle is deſcribed on the ſurface of the Sphere. 
£ The Sides of a Spherical Triangle, are the Arches of three great Circles of the 
Sphere , mutually interſeQing each other. —- PE” 

A great Circle divides the Superficies of the Sphere into two equal parts. 

Toe Angles of 4 Spherical Triangle, are meaſured by ari Arch of a great Circle in- 
terſeRing the containing Sides at Right Angles, vols Pole is the Angular Poitit. |. 

The Sum of the three Sides of a Spherical Triangle are leſs then two Semicircles. 

The Sum of the three Angles of a Spherical Triangle, are greater than two Right- 
Anples and leſs than fix. 

Spherical Triangles axe cither R:ght- Angled or Oblique-Angled.. | | 

A Right- Angled Spherical Triangle, is that which hath one Right-Angle at the leaft. 

AnOblique- Anzled Spherical Triangle, is that which hath never a Right-Angle. 

In a Right-Angled Spherical Triangle, the two Sides containing theRight Angle 
are called Leggs, and theSide oppoſite to the Right-Angle the Hypothanyſe. - 

In aRight-Angled Spherical Triangle, the Oblique es are of the {ame kind 
with their oppoſite Leggs : That is, if either of the Leggs be a Quadrant, the oppo- 
ſite Angle isa Right Angle ; ifeither of the Leggs be leſs than a Quadrant, the op- 
polite Angle isacute ; and if either of the Leggs be greates than a Quadrant, the 
oppoſiteAngle is Obtule. > : | 
_ In aRight-Angled Spherical Triangle, if both the Leggs be of one kind, that is 
both greater or both lcfs thana Quadrant, the Zypothenuſe is leſs than a Quadrant 5 
but if the Leggs be of different kinds, the Hypothenuſe is greater than a Quadrant, 
and if the Leggs be Quadrants, the Fyp#thenaſe tsallo a Quadrant, _ 

, = -———— Spherical "Triangle is either Acute-Angled®or Obtuſe- 
Angled. IR We  g 


= 15s 4 Lis 3 : 
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eAn Accute-Angled Spherical Triangle, is that which hath three acute Angles. 

An Obruſe Angled Spherical Triangle, hath all its Angles cither Obtuſe or mixr, 
viz. Acute and Obtule. DE gd, 

The three Sides of an Acute-angled Trianglezare each of thein leſs than Quadrants, 

In Spherical Triangles there are 28 Caſes, 16 1n Right-angled Triangles, and 12 in 
Oblique-angled Triandtes. 


— 
—  — 


| CHAP. YL 
Containing the Dofrine of Right-angled Spherical Triangles. 


CASEL . 
The Leggsgiven, To find the Hypothenuſe, 


The Proportion. 
As Radims, s 
To Sine Compl. of one of the Leggs, 
So is the Sine Compl. of the other Leg, 
To the Sine Compl. of the Hypothennſe required. 


Example. 
C 
In the Triangle ABC, there is given, 
deg.min. 
_ 4 = © AC required. 
A B 
The Operation. 
As Radius — — 0, 00000 
To Sine Compl. AB 60 deg. 07 min, —+———- 9, 697435 
. So 1s Stme Comp BC 51 JI —m—_—— — 0, 793832 
To Sine Comp. AC 71 57 — —————9,491267 
xo 


CASE II. 
The Leggs given, To find one of the Oblique Angles. 


01 | The Proportion. 
As Radins, | 
- . Tothe Sire of the adjacent Legg; 
So.is the T angent of the oppoſite Lepg : 
To the Tangent Compl. of the Angle required. 


CASE, III. 


One of the Leggs and an adjacent Angle being given, To find the oppoſite 


Legg. | 
*BS The Proportion. 
As Radius, 


To the Sine of the adjacent Legg: 
So is the Tangent of the adjacent Angle : _ 
To the Tangent of the Legg (ought, | CASE 
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CASE Tv. 


. One of the Leggs and an adjacent Angle being given to find the Hypo- 
thenule. | 
The Proportion. 
As Radis, | 
To the Sine Compl. of the adjacent Avele , 
So is the Tangent Compl. of the adjacent Zegg ; 
To the Tangent Compl. of the Hyporhenuſe required. 


CASE. V. 
. Oneof the Leggs and the adjacent Angles beins grven, Tofind the uppofite 
Angle. 
4 The Preportion. 
As Raains, 


To the Sine Compl. of the adjacent Anele 
50 is the S;ne Compl. of the adjacent SiMe; 
To the Size Compl. of the Angle required. 


CASE. VI. 
The Hypothenuſe and one of the Oblique Angles being given, To find the 
adjacent Legg. | 
The Proportion. 
As Radius, 


To the Se Compl. of the given Angle; 
Sois we 1m of the Hypothenuſe ; 
To the T angent of the Legg required, 


CASE VII. 


The Hypothenuſe and one of the Oblique Angles bring given , To find the 
Legg oppoſite to the given Angle. ' p 


The Proportion. 
As Radins, 
To the S:ze of the Hypothenuſe, 
So is the Sine of the given «Angle; 
To the S:ne of the Legg ſought. 


CASE. VIII. 


The Hypothenule nd one of the Oblique Angles being given, To find the 
other Oblique Angle. 


The - Proportion: 
As Radins, 
To the Sine Compl. of the Hypothenuſe ;, 
So is the T angent of the given Apgle ; 
To the Tangent Compl. of the Anole ſought. 
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CASE IX. 


The Hypothenule az one, of the Leggs gives, to find the other Legg. 


The Proportion. 
As Radius, 
To the Sine of the given Legg; 
So is the Sine Compl. of the Fiypothenuſe ; 
To the Sine Compl. of the Legg required. 


G A:iS E. X. 
The Hypothenuſe ad one of the Leggs athagk Tofind the Aagle adjatent 
to the given Legg. 
The. Preportion. 
As Radius, 


To the Tangent Compl. of the Hypothenuſe ; 
S0 is the T angent of the given Legg; 
To the Swe Compl. of the Angle required. 


CG ASE... XL 


The Hypothenuſe ad one of the Leggs given, To ſnd the Angles oppoſite 
to thegiven Legg. | 


The Proportion. 
As Radins, 
To the Sine Compl. of the Hypothenaſe ; 
So is Sine of the given Legg - 
To the Size of the Argle required. 


- CASE XI. 


One of the Oblique Angles and the oppoſite Legg being given , To find 
the other Legg ; it being known whether the Legg required be greater 
or leſs than a Quadrant. 


The Proportion. 
As | Radius, 
To the Tangent Compl. of the given gs . 
So is the Tangent of the given Legg 
To the Sine of the Legg fought. © 


CASE. XIIL 


One of the Oblique Angles and the oppeſite Legg being given, To find the 
Hypothenule ; 2 bezng known whether the Hypothenuſe be greater or 
leſs than a Quadrant. 


The Proportion. 
As Radius, 
To the —_— of the given «Aygle; 
So is the S:ze of the given Legg, 
To the Sine of the + avors.; required. 
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CASE XIV. 
One of th: Oblique Angles and the oppoſite Leg, being givin,Tofind the other 
—_ king known whether the Angle fought be Acute or Obtuſc. 


7 The Proportion. 
As Radius, |_- 
To the Sine of the given Legg ; | 
So is the Sine Compl. of the-given Angle ; 
To the Sine of the Hngle required. 


ts CASE. XV. 
The two Oblique Angles being gives, Tv find the Hypothenuſe. 


\ 
us 


The Proportion. 
As Radins, Fats 
To the Tangent Compl. of one of the given Angles; 
So is the Tangent Compl. of the other given Angle ; 
To the Sine Compl. of the Hypothenuſe required. 


CASE. XVL 
© The two Oblique Angles being gives , To find one of the Legs; 


The Proportion. 
As Radius, gd. ; 604 | 
To the Sine Compl. of one of the given os : 


So is Sine Compl. of the other' given Ang w-) 2 
To the Sine Compl. of the Zegg fought. © + | i 


/ CHA PVEL: WT. 
Containing the DoArine of Oblique-Angled Spherical Triangles. 
ds -aaock CASE L wa mah. 
| Two Sides and «n Angle oppoſite to one of them being given, to find'Yhe other 
oppoſite Angle , If it be known whether the required Angle be Acute or 
Obruſe: | 
*\ The Proportion. 


" Asthe Sire of the given Side, 
To the Size of the given Angle oppoſite thereto; 
So is the Sine of the other given: Side.z .,,/. >. 
To the Sine of the oppofite Angle required; 

Example, 151! 


In the Triangle A DE there is given 
AED 29 55 - th 
AD 34 59 SDA E required being Acute. 
DE 60 10 | FOES 712 


n " 
£ - -4 . 
. $f i! 


fu 


the greater of the two Angles ſought : 


quired. 


The Operation. 


mn. 
Asthe Sire AD 34 $9. —— — 9, 758411 
ToSine AED 29 55 ————————g, 6078 
So is Sine DE 60 10 ——— — —_— 
ToSine DAE 48 59g — -— — 19, 636131 
= $77720 
CASE 1I. No 


Two Angles and « Side oppoſite to one of them being given, To find the other 


oppoſite Side, if it be known, whether it be greater or leſs than a Quadrant, 
| The Proportion. 
As the Sine of a given Angle, 
To the Sine of the S:de oppoſite thereto ; 
So is the Sire of the other given Angle > 
To the Sine of the oppoſite Sie required. 


CASE. 1II 


Two Sides «nd their contained Angle being given, To find the oppoſite Angles; 


The Proportion. 


As the Size of half the Sum of the two given Sides, 
To the Sine of half their Difference ; CES MN 
So is the T angens Compl. of half the contained Angle; 


To the Taxgext of half the Difference of the oppolite Angles. 
eAnd, | 


As the Sine Compl. of halfthe Sum of the the two given Sides, 


To the Sine Compl. of half their Difference ; 
So is the T angent Compl. of half the contained / rele, 


a] To the Taxgent of half the Sum of the oppolite &yles. 

Angles, add their half Difference, the Sumis 
Ang from the half Sum of the oppoſite 

Nr their half Difference, ON is the leſſer of the oppoſite Angles re- 
CASE. IV. 


Two Angles and the Side between them bring given ; To find the oppor 
Sides, | 


Then to the half Sum of the oppoſite 


| The Proportion. 


As the Size of half the Sum of the tiyo giver Angles, 

To the Sine of half their Differtheey” 

So is the Tangent of half the Side between them; | 

To the Taxgent of half the Difference of the oppoſite Sides, 
Ana, 

As the Sine Compl. of the half, Sumof the tio Angice, 

To the Sine Comal of half their Diference : | 


: / Sois the Tangent of half the Side between them; 
. > To the Tangent of half the Sum of the oppoſite $545, 


yn 
£ f 
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Note, That in the third and fourth Caſes before-going, if the fur of the two $iven 
Sides, or two given Angles exceed 180 degrees, -then- take the |Complementsof thoſe 
Sides or Angles to 180 deg. ſeverally, inſtead-of the Sides of 'aivolesgiven'; and the 
Angles or Sides produced by the Operar:on, are the Comyl. of the Angles or Sides fobght 


t0 180 Degrees. 
CASE-/Y. 


TwoSides 4rd a Angle yppoſite to.pne of then being aiven,' Ta failt the 
third Side ; if it be known whether the Angle oppoſite to the other given Side 
be Acute or Obtule. SHEER) | 
: The Proportion. "OR 7 

Firſt find the 1ngle oppoſite to the other given Side, by the firſtGaſe of ObBque-ar- 
gled Triangle, Then ſay, WIG A GOL 


- As the Sine,of the Difference vt the oppolite roles, adv nova ated 
'To the Sie of half the Sunvot:thoſe wap pr 27 vo bs VER Dit «I m7 
So is the Tangent of half the Difference of the two given Sides? +l: 100 L1% £2, 
To the Tangent of half the Side required. : 

04 3G 
© AS 8. bat 20 oe 


244101 


Two Angles and a Side oppoſite to one of them bein given, to fad the, bj pd 
Angle, if it be known whither the Side oppoſite A the other given Aovp 
be greater or leſs than 4 Quadrant. 


The Proportion. _ | > 
Firſt find the Side oppoſite to the other given gle, by the ſecond Caſe of Obl:que 
Angled Triangles;, Then ay, | 


As the Sine of half the Difference of the oppoſite Sides, - = woe” 
To the Sine of half the Sum of thoſe Sides. 
So is the T angent of half the Difference of the two given Avgles : | 
To the T angent Compl. of half the Angle ſought.” 


CASE VII. 


Two Sides and an Angle oppoſite toone of them being given ; To find the "corn 
zained Angle, if it be kiiown whether the Angle oppoſite to the other given 
Side be Acute or Obtule, s oj 

The Proportion. | 


Firſt find an Angle oppoſite to the other given Side, by the firſt Caſe z Then io, 


As the S:zc of half the Difference of the two given Sides; 

To the S:ne of half the Sum of thoſe Sides;  / 

So is the Tangent of half the Difference of the oppoſite Angles 
To the Tangent Compl. of half the Angle required. 


CASE VIII, 


Two Angles and 4 Side oppoſite to one of them being given, to find the inter- 
. Jacent Side , If it be known whether the Side oppoſite to the other given 
.- Angle, begreater or leſs than a Quadrant. when 


20 The Proportion. | 992. 2% mY hp 
Firſt find the S;de oppoſite to the. mn given Angle, by the 24. Caſe ; Then ſay, fu 
_ | 2 | 
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; A As the Sine of half the Difference'of the two given Angles, 
To the Sine of half. the Swn of thoſe Angler; | 
.»Sois the Tangentof half the Difference of the oppoſite Sides ; 


-': To the Tangent of half the Side required. 
CASE - IX, 
1 Two Sides axd the contained Angle being given, To find the third Side. 


Mie wo th 
J221C AY - 


I 


The Proportion. 
As Radius, "ks | 
To the Sine Compl. of the contained Angle ; | 
1-2» $0is the Tanger of the leſſer Sede ; 
'To the Tangent of an Arch. 


If the given Angle be Acute, fubtraft this Arch from the greater of the two gi- 
ven Sides ;, but if the given Angle be Obruſe, ſubtraft'it from the Compl. thereof to 1 80 
deg. and note the Remainder. F | 


Then ſay, 

As the Sine Compl. of the Arch found, 

Tothe Sine Compl. of the Remainder ; 
. Hois the Sine Compl. of the Leſſer of the containing Sides. 
” "T6 the Sine Compl. of the Side required. 


CASE X- 


Two Angles and the interjacent Side being given, tofind the third Angle, 
MUD IG $4) $2600 oF don. & 

The Proportion. 

As Radixs, 

To the Sine Compl. of the interjacent Side, 

So is the Tangent of the leſſer of the two given Angles. 

To the Tangent of an Arch. 


If the interjacent S:de be greater than a Quadrant, ſubtraft the Arch found from 
the greater of the given Angles, but if it be leſs than a Quadrant, ſubtratt it from the 
the.Comgl:. of.the {aid Angle to i 8o deg. and Note the Remainder. 

Then ſay, 

As the Sine Compl. of the Arch found, 
To the Sine Compl. of the Remainder; 
_ So is the Sine Compl. of the lefler Angle, 
*'To the Sine Compl. of the Angle required. 


$ A Sy E. þ 4 # 
Three Sides given, To find an Angle. 
To perform this Caſe by the Logarithms, take this following Direction. 


Firſt ſet \dowt; the two Sides containing the required Angle, and then the S:de op- 
polite thereto; Add the three Sides together, and take the half ſum thereof from the | 
half ſum of the three S:des ;, Subtrattthe Side oppoſite to the Azele required, and ſub- 
{cribe the Remainder. Then to the Complement Arithmetical of the Sines of the con-: 
taining ſides, add the ſines of the half ſum and Remainder ; Half the ſum of theſe four 
Logarithms, i5 the ſine Compl, of half the Angle required, BL 
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CASE XII. 
Three Angles being given, To find 4 Side, 


To perform this Caſe, take the Compl. of the greateſt Angle to 180 degrees 
which uſe in ſtead of that Angle, then ſet down the two Angles a—_y to the requi- 
red ſide, and then the Angle oppoſite thereto ; Add theſe three Angles into one ſum, 
and take the half thereof, from this half fum ſubtra&t the Angle oppoſite to the requi- 
red ſide, and ſubſcribe the Remainder. Then to the Complement Arithmertical of the 

fines of the two adjacent Avgles, add theſines of the halt ſum and remainder ; half 
the ſum of theſe four Logarithms, is the Sine Gopl. of half the ſide required. 


Only Note, 


That if the greateſt ſide of the Tr:angle be required ; This operation produces the 
Complement thereof to 180 degrees. 


The End of tbe Third Book. 
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The Fourth Book. 


CHAP. I. 
of Flog by the Plain Chard, and the Uncertainties ther. 


g H E Art of Navieation, is a Science direfting Ve cxlie inks 
other; and may not improperly be divided into nan) 70h 
nonaly, the ian necks cquecs the Ue f. 
of no Inflvi.- 
ments but the Compaſs 
ing in PraiZice and E 
in knowledge of Deprbs and Shoales, and varieties of Grounds, the Conſe and 
of Tydes npon what'Poinrof the Compaſs the' 3foon maketh Hich-waterin \tach, 


to. Steer 4 Ship through the Sea, from the. one place to-the 
The Common N, 
Points, Ee ee ng 
pov, place, and the like ; which muſt be known partly by the Information ofsKilful . 


Palott, and Inftrutions in Books for that purpeſe, biit fa ar berter by Mar'+0Ww/Pra- ws | 


'Þ oyray 


Rice and Experience. 
. 1. The Artificial Navigation uſeth; befides oO forefaid Cominoy-Praitive, diversvther 
Taft nments and Rules, which th take from Aſtronomy and Coſmo, - Tris" 

: fore needfull that every Plot andOffcer, that takes s charge of any 

. part of Navigation, be firſt and chiefly well inftrufted in ron 


#orcfaid Aris 4 that is; thathe know the Order and onderſtand the Diriſion ph the - | 


* Spins 


NAVIGATION. 


1 ©” of? 
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Sphere ofthe World, and the motions of the Heavens; Together with the contriving 
or making and uſe of Inſtruments, as 'I haye ſhewn briefly in the Second Book, For 
without this Knowledge it is impoſſible toperform Great Voyages by the Sea. Inre- 
gard this Knowledge may be attained to, by good Inſtrution, we have let forth the 


ſamegnthig Treatiſe, '% the benefit of + young Sea-Mep, as are deſirous to be Sea- 
a 2 ba Imperfe fon olztyis Art Te many, tly in the {or Theo. 
rick, P i the Practick. , 


After a long Voyage, the Ship ſuppoled to be near the Shore, the Commander or 
Maſter requires from his Mates an accopnt of their Judgment how the Land or Cape 
bears from them, and the Diſtance from it. He that comes neareſt the Truth is ſup- 
poſed to have kept the beſt Reckoning, I hive known ſome, that have ſcarce been 
ableto number five figures, have gone nearer the Truth than the beſt Artiſt inthe 
Ship ; but they have ; en wonderfully miſtaken (to my knowledge ) in other Voy- 


ages. | 
5 went a Voyage WParbadoes in the Ragwbowgand took outReckoning from Lundy, 
in the Mouth of Sequin; and in the Ship were twelve Practitioners that kept an 
account; eleven kept it by the PlaiChart, and my Teff mad& uſe of Mercator 
and Mr. Wright*s Projection. When we came in the Latitude (which was 400 Leagues 
from the [land) every man was ready to give hisJudgment of his Diſtance off the Bar- 
hates. But they all fell wonderfully thoft 6f the Truth; for he that ſhould have had 
the beſt Reckoning, was 300 Leagues ſhort, and moſt of all the reſt was 268 and 250 
Leagnes,, and he that was P— an yeni; _ _—_ the Ship was 240. 
Bur by,ghe Reckoning” kept by //ecraaror's Ear, there wanted but three Leagues 
ſ\hdrv#f thEtrue ce of we Iſland. \ ES \ - 
-. Mitheſamie Ship, g9ins from thence to Virginia, they alſo fell ſhort, by the ſame 
way of Account by the Plain Chart go Leagues the neareſt; and thoſe that were ad- 
viſed to keep.it by Mercator, found it to come but 4.0r 5 Leagues ſhort of the Cape of 
raecButcomingiromthence home, they got their Credit again comingall with- 
in 30 Leagues of the true Diſtance from the {hoxe. | 

But we find that there ismear 180 Leagues differene&Error, between the Meridi- 
an of Barbadoes and Lundy, and much more inthe Diſtance; and in ſome Charts about 
620 Leagues Error, in the Diſtance between Cape Fortuna, the Sonth Cape of Anian. 
ThefeErrors may be aſcribed partly to the uncertainty of the Longitude, and partly 
unto the Plain Chayt,and Sailing by it, which mzkes ſome Places nearer than they are, 
and other Places far more diſtant than they are, and ſcituated much out of their true 
Comrſe or Rhomb. 

Secondly,Men many times commit great Errors inibad Steerage,and,careleſs look- 
ing to the Comipals; forT have known miny Sea-men when their Trike at Helm hath 
been out, and the Log hove, they have told the Maſter or his Mate, they have Stecr'd 
halfaPointa Weather the Courle ;: beſides, the Points of the Needle or Wyers being 
touched by the; Load:ftone, are ſubje tobe drawn afide by the Guns in the Steerage, 

4 dren neat itz and>[table to Variation, and do not ſhew the true North and South, 
which oughtcontinially.to be obſerved by a good [Az.immhb Compaſs, (ſuch a oneyou 
haxedeferibed,bywibich-I Survey Lad in the following Treatiſe: ) ſo the Variati- 
.0n' tobe carefullyallowed. $3 off2 1156 no” | 
1 found 11bns es;00m2Landthere' is a difference in the: ſame" Places as Mr. Gunter in his Ob- 
d:g.in « ſeniretions atoLamebouſe, for the finding the Variation, found it half -# Degree more, 
_ « 5t; and inother Places.ofthe ſame Ground leis and Adzr:zclairh;he hath found a Degree 
2 ie ors wodifference, {This difference at Land miſt needs ſhewrhe uncertainty we have 
being four \8tSt3io (Beſides, many times the >hipis cartied-away by unknown Currents, which 
miles dit, .mlhenabeybefilcovered by their Ripplings, as allo tome: by reatoit of Trade-Winds, 
end Imade we ſer them in our Fournal. NN 
foe fer "19; Gurrentrarea meangot great miſtakes in keeping'of a' Reckoning; for Captain Luke 
Pays: = Fert1inhis NorthWeſt Dilcoveries, and the reſt complained feartally of the faſt Lands 
and bis. «oklar pon thaſe Coaſts, that fo alters the Current, that in ſome places they cannot 
balf of 4 phe good (their. </ourle: they: ſteer! upon by three Points; eſpecially in Davis his 
1. only. Sy eagints, where eering Eaſt-by-Seath, they ſcarce could make good Sowth-Eaſft-by- 
South, which is four Points of the Compaſs I have 
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I have alſo perceived a good Current to ſet to the Eaſt South Eaſt, about the 
Weſtern Iſlands, and the Malcra's, in leveral Voyagesl haye made to the Weſt-Indies 
but more eſpecially I have abſervel it in mylaſt Voyage to Barbadoes. TT wentout of 
Englund in Company with Captain Feremy Blackman, in the Eazle bound to the Eaſt. 
Ps. 5 and a Dutch hip in his ( ompany, and one of P/ymouth tor the Iſle of May : S9 
we kept Company together as far as the Mader.'s,but intended not to lee it that Voy- 
age; for we reckoned our lelves 25 Leagues, and lome more to the Weſtward of the 
Meridian of the Madera's : But being in the Latitude near it, we eſpied the Land; 
and being becalm'd, drove with the Current by the Eaſtern end of the Iſland, betwixt 
Porto Sanito, and the Deſarts or Rocks that ly oft from that end, « compared Reckon- 
ing with moſt abord each Ship that kept account, and found Torffe 30 Leagites to the 
Weſtr:ard of the Iſland; and thereby and in five Voyages made before that way, knew 
by experience there is a Current ſets ſtrongly near the Iland;Eafſt South Eaſt, Be- 
ſides teveral Ships of London and the Weſ#-Country have miſt F. Srellizs inſtanceth, 
That one of godd repute, failing out of Zollard, miſt it twice. j-. 1 
$ wan 


df; 


How'we keep our Rechoniis. 


2 \ MW 
The firſt and moſt uſeful Queſtion in Navigation, is this;” By the knowled ge of the 
'Rhomb or Courſe.you lailed upon, and the Diſtance of Ales or. Leagues that you ſailed 
thereon, to know your difference of Latitude and Longitude ( that is, how much you 
are Northerly or Southerly in reſpe@ of LZatirude, or Eafterly or Weſterly in reſpect 
of Longitude.) This is the moſt ordinary manner of keeping of Accouttt by moſt 
Maſters and Mates, of the Ships Way ; which is called the Dead Reckoning. , 
And to keep this account, firſt you ſee, That the knoivledge of the Rhomb the 
failed, is always ſuppoſcd to be had off the Log-Board, Tuppoling the Compaſs by x4 
we ſteer, either doth or ſhould ſhew the ſame exaQtly ; and ſo you have the Dance 
in files aad Leagues, put down every half Watch tipon the Log-Boards, Therefore 
wewill firſt Queſtion, and reſolve it by the Traverſe-Tablefollowing, and alſo by the 
Traverſe-Scate in\ the fifth Chapter of the ſecond Book. (I have ſhew'd it by the 
Synical Quadrant already in the ſixth Chapter of the ſecond Bobk') And we will re- 
olve it alſo by the Artificial Sizes and Targents on the Ruler, and the Tables of Loga- 
rithms. 
But know this, never any ſteer'd at Sex, nearer than to half a Point; and that there 
are no Halts nor Quarters marked on the Compaſs Chart. | 


The Firſt Propoſation. 


Queſtions of SAILING by the Plain 
 Sea-Cbarr. 


L. Sailing 57 Leagues upon the ffthRhomb, How inuch jball 7 alter 
*y Parallel ff Latitude ? 


but the Argle that it makes with any Parallel,is called the Complement of the 

Rhomb. Unto every Point of the Compaſs there anſwers 11 deg. 15 min. 
| | therefore the fifth Rhomb from the Aſeridian makes Angles therewith of 
56 deg. 15 min. namely, S. W. by W. S.E. by E. N.W. by W. N.E. by E. 
_ Sins, 33 deg. 45 min. is the Angle of the ſame Rhomb with every 
Parallel, : 


T HE eAnele that any Point makes with the Meridian, we call the Rhomb ;, 


$ New 
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Now admit I ſail T hiv A to D, S.w. by W. 57 Leagues, 1 de- 
mand the difference of Latitude E A, 


men g5_ OY DN SANA 


TT tr _SYIW go nrannnoct ILLICIT ECL 


Firſt, by the following Traverſe-Table, at the Head: of the Table, over every 
Column, is put the Figwre of the Halfs, Quarters, and the Points of the Compaſs, and in 
one of the Calamns over head is N.S. andat the Foot E.W. and fo is numbred at the 
Head, from the left hand to the right. N,S.. Rands for Northing. Then the Rhombs 
arereckoned at the, bottom, from the right hand back'again Margent of the 
T ablesſhew the Leagues Sailed; and over E,W. or under E. W. ſhews how much 
you have Sailed Eaſt. or Weſt from the Meridian. N.S.' ſhews North or South from 
the Zarirude you camefrom. 


As in this Example, 


The Diftance ſailed is 57 Leagues on the fifth Rhomb;, therefore againſt D:ſtavce 
Sailed, in the Side 57 Leagues, and in the Common Angle or Line of Meeting , I find 
31 67 overN.S, in the Foot; and in thenext Column, over E.W. is 47.39, as you 
ſee.in the Table : So that the Difference of Latitude is 31 Leagnes and $75 Parts of 
of a League. And,if it were required tofind the Departure, you ſee it to be 47 
Leagaes and 323 Parts, This is very plain andeaſie, you need no farther Precepr. 


By the Traverſe-Scale. 


| Sem dy Compaſſes in the Lie of Numbers, from the end of the Zine marked 
North South 57, the ſame Diſtance will reach from 5 Points te 31, and 
about 47 in the Zine of Numbers. 


Cup. I, Plain Sailing. i 


By the Artificial Sines a4 Numbers on the Ruler,  ('] 


Xtend the Compaſſes from Sine 90 deg. to 57 on the Line of Numbers; the ſame 
FE Diſtance will reach from the Sine Complement of the Rhomb,. to the Differtnce 
"of Latitude. | f 


By the Tables of Artificial Sines aud Numbers by the Fourth Caſe of 
Plain Right-angled Triangles. 


\ w= 


As the Radits, or the Sine of 90 deg. ———_—=age—_—F agar IO0000001 


Is to the Diſtance run 57 Leagues AD — — 1755875 
So is the Sine-Compl. of the Rhomb at the Angle D. 33 deg. 45 M. 9744739 


To the Difference of Latitude required A E 31 Leag. 33 5 1500614. 


In like manner you may find the Difference of Latitude for any . Diſtance run upon 
any Point of the Compaſs. 


II. Sailing 37 Leagues upon the firſf Rhomb , Hows far am 1 departed 
from the Meridian of the Place from whence 1 came *? 


| By the Traverle-Table. | 
His Queſtion was anſwered in the laſt Example, and found over E. WW. to be 45 
Leagues and 325. In like manner you may find the Difference of Latitude and 
departure from the Meridian, for any Diſtance run upon. any Point of the Compaſ, 
which is the Uſe of that Table. 


> 


By the Traverſe-Scale. 


| Shan the Compaſſes from the end of the Line marked Eaff, Weſt, to the Diftance 

run 57 Leagues, then put one Point of the Compaſs on 5 Points, in the Tine of 
Eaſt and Weſt of the Scale, and the other will reach to the Depareure from the Me- 
ridian 47 Leagues 55, Parts. | 


Ty the Tables of Sines ana Numbers, by the Third Cale of Plain 
Right-angled Triangles, 


As the Radius or Sine of go deg. —— 0000000 


Is to the Diſtance run, 57 Leagues: AD — —— 1755875 
So is the Sine of the Rhomb 5 6 deg. 15 min. the Angle at A——— 9919846 


To the Departare from the Meridian to 47 3% ED —— 1675721 
By the Artificial Lines on the Ruler. 


Xtend the Compaſſes from go deg. to 57 ; the lame Diſtance will-reach from the 
Sine 56 deg. 15 min. to 47 55; Leagues. 
Or, Extend the Compaſſes from Sie go, to Sine 56 deg. 15 min, the ſame Diſtance 
will reach from 57 Leagnes, to 47 45, as before. 


S 2 HI, Sait- 


-L31 


—— ————— 
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III. Sailing upon the fifth Rhomb, antil 7 alter my Latitude 31 $%5 
Leagues. 7 demand how far 1 have Sailed? 


$ Sailing from AtoD, S. W. b. W. till the Difference of Latitude be 31 Leag. 
A $:; Idemand the Diſtance run A D. | 


44 
CIS ----.. Md 
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Firſt, By the Traverſe-Table, Look in the Foot of the Table for the fifth Rhomb, 
and over MN. S. in that Column, look for 31 Leagnes $5, andin the Common Angle of 
Meeting, to the left hand, under Diſtance Sailed , you will find Diſtance Sailed 57 
Leagues required. : 

| By the Line of Sines ava Numbers, 


Xtend the Compaſſes from the Complement-Sine 3 3 dep. 45, to 31 $35 the Differ- 
F ence of Latitude , the ſame Extent will reach from Sine go deg. to 57 Leagues. 
Or, Extend the Compaſſes from Sine 33 deg. 45 min. to Sine 90; the ſame Dife- 
ance will reach from 3 1 $775 Leagues, to 57 Leaguer, the Diſtance AD, as before. 


By the Logarithms, 
Say by the ſecond Caſe in Plain Right-angled Triangler.. 
As the S:#e Compl. of the Rhomb, 3 3 deg. 45 ——— 9, 744739 


Is to the Difference of Latitude 31 {55 Leagues —— ——— 7 500648. 
So is the S:zze of go deg. or Radius —— —— L0000000 


To the. Dfarce run AD 57 Leagues ———=—— — 1755909 


IV. Sailing wpon the fifth Rhomb, until I have altered my Latitude 31 
#35 or 1 deg, 35 min. How much am Ideparted from my firft Meridian? 


A* ſailing from A to D, S. W.6.W. till the Difference of Latitude A E. be 31 $53 
Leagues, | require B C my departure from my Aderidsax. 


By the Traverſe-Table. 


S in the laſt Caſe, find 31 £35 Leagues over the fifth Rhamb, and in the next Co-. 
lum to the lett hand, over E,W. is 47 33; Leagues, the Departure xequired. 


By 
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By the Line of Sines and Numbers. 


Xtend the Compaſſes from the Complement Sine of the Rhomb, to 33 deg. 45, to 31 
F $7 the Leagues; the ſame Diſtance will reach from Size 56 deg. 15 min. the 
Rhomb, to 47 *{5 Leagues, the Departure from the Aferidian. 


By the firſt Cale of Plain Right-angled Triangles. 


As Radins ——— _ — —— 10000000 
To the difference of Latitude AE 31 5; —--———-—=— 1500648 
So is the Tangent of the Rhomb 56 deg. ] 5 —— IO175 | O7 
To the departure from the Meridian 47 3% Leagues. 1,675755 


V. Sailing apon ſome Rhomb between the South and the Weſt 57 Leagues 
and finding I have altered my Latitude 31 $23 Leagues, / demand upon 
what Point Thave ſailed, | 


UppoſeT had failed from A to D ( being a Rhomb between the Weſtand South ) 
57 Leagnes, and then find the difference of Latitude 31 $55 Leagues, I de- 
mand the Angle DA E. 


By the Traverle-Table. 


Gainſt 57 Leagues the Column of Diſtance Sailed, and in that Zine or Com” 
mon Angle of Meeting, you muſt find the difference of Latitude 31 $35 Leagues 
which will be over the fifth Rhomb, which was required. 


By the Line of Sines and Numbers 02 the Scale. 


| 5 the Compaſſes from the Diſtance run 57 Leaznes,to the Sine of g0z the ame 
Diſtance will reach from the Difference of Latitude, to the Sine-Compl. of the 
Rhomb. 33 deg. 45 min. ; => 


Or, open the Compaſſes from 57 Leagues the Diſtance, to 31 $55 the Difference of 
Latitude ;; the ſame Diſtance will reach from the Sie of go, to the S:ze of 33 deg. 
45 min. the Compl. Rhomb. 


_ By the Logarithms, 


As the Diſtance on the Rhomb A C 57 Leagues —— ——— 1755875 


Is to the Difference of Latitude 31 $33 Leagues AB - . 1500648 
So is the Sine of go deg, -—- —— ———1 0000000 


To the Size Compl. of the Rhomb 3 3 deg. 45 m. the Surm- —— 1 1500648 
The firſt Number ſubtract ——— —- —— 1755875 


The S:ne of the Angle ADE wg 744873 


r—_—_— 


The Sins Compl. of the Rhemb 3 3 deg. 45, ſubtracted from go deg. there remaines 
the Angle of the Rhomb 56 deg. 15 min. which is five Points, namely S. W.b,1W. 


VI. Sait- 


———_— 
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VI. Sailing upon ſome Rhomb between the South and the Weſt 57 
Leagues, and finding I have altered my Latitude 31 $35 Leagues, 
7 demand my Departure from my firft Meridian. . | 


By the Traverle-Table. 


A Sainſt 57 Leagucs inthe Column of Diſtance Sailed, and in that Line or Avyle of 
Meeting : find 31 $35 Leagues, and in the Column to the left hand you will 


have 47 32; the departure from the Aferidiar. 


T 


Diſtance run AC 57 Leagues 2 Sum 88 $7; Leagues —— 1, 947777 
Diff, of Lat. A B 31 $5 Leagues I Remain 25 {5 Leag. — 1, 403635 


33 351412 
Departure from the Meridian BC 47 32; Leagues — 1, 675706 - 


Which is thus done. To the Diſtance run, add the CxGrnnmn of Latitude, and 
alſo ſubtra& it from the ſame, noting the Sum and Remainder; then add together the 
Logarithms of this Sum and Remain, and half that Sum is the Logarithm of the De- 


parture from the firſt Meridzar. 


—_—— 


— 


CHAP. it 


What muſt be obſerved by all that keep Account of a Ship's Way at 
Sea ; And to find the true Point of the Ship at any time, accord- 


ing to the Plain Chart. 


Might have further inlarged and multiplyed Queſ#;ons, but that I think theſe ſuf- 
ficient for any uſe at preſent ; and therefore [ will be brief, and come to themoſt 
material Buſineſs, ( vzz. ) | | | 

The whole Practice of the Arr of Vavigareor, in keeping of a right Reckonsvg, 
conſiſts chiefly. of three Members or Branches. 
Firſt, In a well experienced Judgment, mm eſtimating the Ship's Way or Diſtance 
Sailed upon every ſhift of Wind. 
Secondly, In duly eſtimating the Comrſe or Point of the Compaſs on which the 
Ship hath made her way good ; allowing for Lee-way Currents, and the Variationof 


the Compaſs. 
Therdly , The diligent taking all Opportunities of due obſerving of the Lati-' 


tude. 

The Reckoning arifing out of: the two firſt Branches, we call our Dead Reckoning ; 
and of theſe three Braneves there ought to be ſuch an Harmony and Agreement, that 
any two being given, a third may be found with Truth. 

As, Having the Courſe and DiÞaxce, to find the Latitude of the Ship's Place. 

Or, By the Courſe and Difference of Latitude, to find the Diſtance : 

Or, By the Difference of Latitude and Diſtance to find the Courſe. | 

But inthe.mid(t of fo many uncertainties that daily occur in the Practice of Nawv:- 
24tion, a joynt Conſent in theſe three Particulars, is hardly to be expeRted ; and when 
an Error arifeth,the {ole Remedy to be truſted to, is the Obſervation of the Latitude, 
and how to reQike the Reckoning by the obſerved Latitude, we ſhall ſheyy hereafter. 


THE 
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THE 


LOG-BOARD 


[ 
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| But firſt of all it is moſt neceſſary to ſhew how we do keep our reckoning at Sea, 
| by the Log-Board, and take an account in our Zournat. | 


In the Log-Beard, The firft Colums is for Time. 

The ſecond for the Ships Conrſe. 

The third for the Knots. 

The fourth for the Half Knots. 

The fifth for the Fathoms. | | 

The fixth is to put down the Wind, and thereby to give allowance to your Courſe, 
according to the Lee-way you have made by taking in or having out more Sail. 

The Italian Mile by which we reckon at Sea, contains 1000 Paces, and each Pace g 
Foot, and every Foot 12 Inches; the 120 part of that Aile is 4.1 3 Feet, and fo much is 
the ſpace between the Knots upon the Log-line ; ſo many Knets as the Ship runs in 
halfa Afzzute, fo many Ales ſhe Saileth in an Hor ;, or ſo many Leagnes and ſo many 
Miles ſhe runnethin a Watch, which is four Hours, the time in which half the Compe- 
uy belonging to the Ship watch by turns 


EXAMPLE. 


Nine X»ots in half a Annte, is nine Miles in an Hetr, which is nine Leagues and 
nine Miles ina Watch, that is 12 Leagues or 36 Miles every Noon, after the Maſter 
and Mates have obſerved the Sus Altitmde, ( if fair weather ) they take the Reckon- 
51g from the Log-beard, and double the Kors run, which 1s thenumber of Adiles run 
upon any Courſe, | 

We 
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We throw the Log _ two Hours, and we neyer expreſs the Courſe ſteered 
nearer than half a Po:mrof the Compaſs. 

Mr. Norwood gives full ſatisfaction in his Seamar's Pradice, by his own Experience, 
That in our ordinary Practice at Sea, we cannot, if we will yeild'Truth the Conqueſt, 
allow les than 360000 of our Engliſh Feet to vary one Degree of Latitude in failing 
North or South under any Meridian. According to this Meaſure, there will be in a 
Degree 68 57 of Miles of our Srarute-Meaſure, each Able 5280 Feet, and by the com- 
mon Sea-meaſure 5000 Feet to a Mile, there will be 72 Miles, or 24 Leagues in a De- 
gree, which we will rake for truth. 

Now if you would have ſhewn the 2diles of a Degree, allowing 60 to a Degree, the 
Aftil:s muſt be enlarged proportionably, and the diſtance between every one of the 
Knots mult be 5o Foor, and 8s many ofthele ay ran out in halt a Afirute, lo many Ales 
or Minutes the Ship {ailethin an Hour; and for every 5 Foor more, you muſt allow 
the 10th part of a ile. | 

Sailing between any two Places,and uſing a-Log-line that hath a Krot at every 7 Fa- 
thems, and to redure it into fuch Miles 60 to a Degree, each containing 6000 Feer, 
the Proportioz in Number of theſe two is this, As 6 ro5 5 for 6 Knots of 6 Fathoms 3, 
makes 5 of 8 ; Fathom, or 50 Feer. Admita Man Keeps a Reckoning of his Ship by 
a Log-line of 6 Fathom 5 and by it find the diſtance of two Places 1 524 Ales, or 508 
Leagues, and would know the diſtance by a Leg-line of 5O Feet to a Kner, or 6000 
Feet to a Mile. b 

Say then by the Rule of Proportion, Ar6rtos : Sox5 1524 to 1270 Miles. 

Next we will work the Comrſes of the Log-board , ahd by it find the difference of 
Latitude, ar] departure from the firſt Merion. | | 


A Ship bcing in the Latitude of 47 deg. 30 min. North, and Loygitude co deg. the 
'Conrſes of the Log-boardare S.E.b.$.16 Miles, and S. S.W, 13 Miles, E. b. N. 18 Miles 
and N. b. E. + E. 16 Miles,N. N. W.3 W. 15 Miles,and W. N.W. 18 Miles,and SE. 
b.S. 18 Miles, and $.S. W. 15 Miles, S. W. by, S. 12 Miles, and S.W. 18 Miles, 
S. E. 18. Miles by the Wind,which are W. S. W. and E. S. E. The Ship made 1 4 Points 
and a half Zee-way on the two laſt Conrſes. 


To find the difference of Latitude and Departure from the Meridian 
| this 24 Hours. | 


There are ſeveral ways to work Traverſcs; but the readieſt is by the T; W's | 
Scale, or the following Table ; We ſhall work the former Traverſe by the Tables 


following, and you at leifure way work it by the Traverſe-Scale, and find the near 
agreement of both, T 


[ 


b. 


Courſ? | 
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EE | North. | Sonth. | "Eaſt. Weſt. | 
Courſe by AMiles|* 'V IJ DV|/%, 
Compaſs. faled| 8 . : 2 8 2 8 : 
EETE [a TS D— 
|_5. S W. 1.123 j-.. ©8.,.0 6.88 
| E. b. N. | 18 ſoz 51 + 43... my 
N.b.E.ZE. | 16 fis ge|___- 4 0} ___ 
{N.N.W.; W.| 15 jrz 23 07 07 
4 W.N. W.. 18 o6 $9 - [16.63 
S. E. byS 18 | [x4 gyo oo 
 % % W=. | ty {__ _.- 183 _[oy 74 
—S:W.b.S. | 12|__og of 6 67 
_W.S W. 1161 __p6 bf 16% 
ES. E. | 18] tos Bos 631 | 
Sum 38 9477 og0l57 Bip 71 
Subſtratt leaſt | 138 0457 71 
Remains diff. Latitude.| [38 9g6]00 10|Deparr. 
The Latitude the Ship s in #46 deg. 51 min. 


You muſt put down the Courſes made good upon each Point of the Compaſr,and Num- 
b&r of Miles you find failed on them by the Log-Board, And make 4 other Columns 
and mark them with North, South, Eaſt, Weſt, in. ſuch manner as I have done in this 
Table : Then according to the Rhombs lookin the Table following for the Point, Half, 
or Quarter Sailed, and the Diſtance ih Afiles or Leagues.in the right-hand or left-hand 
Column, and put down the Difference of Latitude and Departixre under the North or 


LL * + p 


South, Eaſt or Weſt Columns, according to the following Dire&ions. 
| As for Example. 


The firſt Curſe ſailed is three Points fromahe Meridian z, namely;S. E.b.S,, undet 
that Colm] count 16 Miles in the ſide, and find againſt it 13.724 Miles Southing, 
and 8722 Miles Eafting, becauſe the Courſe is South Eafterly. I put it down in the 
Table in its place, 1 3. 30 under South, 8. 89 under Eaſt. In the like manner you muſt 
do by the reſt. Likewiſe the laſt Coxrſe is E.S. E. that is 6. from the Soxthz therefore 
I reckon them in the foot of the Table, and right againſt 18 I find 06. 89 Sonthward, . 
and 16. 63 Eaſtward; which you may put down as I have done in the T able. In like 
- manner you muſt do if your Courſe were North-Weſting, This is ſo plain it needs no 
farther Precept. Dol R, ; : _ | 
Then add up the Sums in the North, South, Eaſt and Weſt Columns, and ſubtra& 
the leſſer out of the greater, the Remainer is the Difference of Latithde and Depar- 
rure: AsIfind that the Ship hath gone but 38 :22 Miles to the Sourhward, and the 
Latitude ſhe now isin is 46 deg. 51 min. and the Eaſtward but 523 parts of a Mile: 
Therefore her Courſe is near South: 


T CHAP: 


yur 
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CHAP, IIL 


A Fornial aud Exact Way of Setting down and Perfedtivg 4 
Sea-Reckoning. | 


The Rule of keeping a perfec# Sea-Reckoning, s beſ# ſet down in particular after the gene< | 
ral true Sea-Chart, in Chap. 17. of Great-Circle-Sailing. 


exact Reckoning; Although the Coarſe and D;ſtance cannot be fo truly and 
certainly known as the Larzrude may be ; yet we muſt endeavour in theſe 
alfotocomeas near the truth as may be ; the rather, for that fome Xeckon- 
5ngs muſt neceſſarily depend wholly upon them. Therefore we come now to ſh 
Orderly and Exadt way of Framing and Keeping a Reckoning at Sea; for which pur. 
poſe I haye inſerted this Table following, which ſheweth how muctra Ship is more 
Northerly or Southerly, and how much Eafterly or Weſterly, +y ſailing upon any 
m_ or Luarter-point of the Compaſs, any diſtance or number,of Ales or Leagues pro- 
poſed. | 


T = being the moſt neceſſary Rule in this Art of Nawigation, How to keep an 


Note, 


If the Diſtance Sailed exceed 100 Miles or Leagues, you muſt enter the Table 
twice or oftner; as in the following Example. 

Suppoſe a Ship ſails away South, half a Point Weſterly 173 Leagues or Miles; we 
{et down this Number thus. 


[Courſe | Diſtance. | Southing. Weſtin 


South 100 99F1 980 

£ Point W. 70 6966 686 
LF: Rape SE, 
| Leagues. Long] 19214 --| 1606 


Look into the firſt Column: for the half Poirr, and then in the third Clam you may 
ſce 980; alſo againſt 70, there is 6966, and in the fecond 686; and in the third 
againſt three in the firſt Column is 298,in the ſecond is 732. 

Theſe ſummed up as in the Table, ſheivs that the Ship ſailing upon the firſt half 
Point from the Meridian, namely, S. + W. is to the Southwards of the Place ſhe de- 
parted 172 7354 Leagues or Miles, and tothe Weſtward 16 Leagues and 545. 


A —— 


rayerſe-Table for every Point, Half-Point, and Quarter-Point of the Compals, * 


4 T 
i the ICO part of « League or Mile ; which gives the Diff, of Lat. and Depar. from the Meridian. 1.329 
|= deg. 49 mM, | 5 deg. 37m, |8 deg. 26m, |11 arg. 15 mm. SS] 
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eAnother E xammple [ 


Leagues, and W. b.S. 159 Leagues. 
loweth. - 

In the firſt Co/umz is expreſſed the Days of the Month, Th 
Week, The third, the Courſe Sailed > The fourth, the Diſtarce from the! Meridian ; 
The fifth, the Place and Point of each Currſe by Letters; The ſixth, the Diſtance failed, 
The feventh, eighth, ninth, and-tenth, the Northing, Southing, Eaſting, and Weſting, 
which is the Difference of Latitude and. Departure from the Meridian in Leagues and 
tenth Parts , The eleventh Column is the Latitude; The twelfth, the Longitude. 


wil give of aſuppoſed Reckoning between Lundy and 
' Barbadoesz As. follow; - © NN 


Suppoſe a Ship fail from the Iſland of Zundy, in Latitude 5 1 deg. 22 min. North, 
and Longitude 25 deg. 52 min. towards the 1land of Barbadoes, in Latitude 13 deg. 
10 min. North, and Longitnde 332 deg.'57 min. By the Plain-Chart, Difference of 
Latitude is 764. Leagues, and Longitude 1058 Leagues, and | fail theſe ſeveral Conrſes, 
(wiz) S.S.W. half W. from A to B. 400 Leagues, S.W, b. S. half W. 125 Leagues, 
andS, W. 192 Leagnes; and 'S. W. 6b. W. halt Weſterly 190 Leagues, W.S.W. 146 
All theſe Corrſes and Diſtances I fet down as fol- 


eſecond, the Day of the 


Apr. 


May 


'& & Diſtance | | | Latitu. Longit: 
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Now if 


ng DireQions, 


And 


| Note, When welt fail, we put down the day of the Month and Week, the dire& 
Courſe to the Port we are bound to, and the Place marked with two Letters, as in 
this Table, A for Lundy, and K for Barbadoes; and allo under Diſtance, the number 
of Leagues upon a ſtraight Courſe; and under Northing or Southing, the Difference 
of Latitude in Leagues and Tenth Parts; and under Eaſting'and Weſting, the Depar- | 
ture in Leagues; and under Latitude, the Latitude of the two Places; and under Lon- 
gitude, the Longitude of the two Places; which you may lee in the Head of the Table, 
againſt the 21 of April. 
you would ſet down this Reckoning on the Plain-Chart, take theſe follow- 


Je] 


ALLELES 


1144 The Plain Sea-Chart,znd how to make it. Book IV. 


And firſt, How to Deſcribe a Plain-Chart. 


| The Plaine Sea Chart. 
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MP the Square AST B, of what length and breadth you pleaſe, and divide 
each Side into as many equal Parts repreſenting degrees, as your occaſion re- 
quires5 and then draw ſtraight Lines through theſe Parts, croffing one the other at 
Right Angles, ſo making many little Geometrical Squares, each of which contain one 
Degree : but I have made them here for want of Room to contain 10 Degrees. S0 
—_— may make the Primary Meridian'iin your Chart 25 deg. 52 mmm. to the Weſt- 
ward the Meridiafi of L»ndy, and you may divide the two Sides into Degrees as 
far as you think fit, and every Degree into 6 or 10 Partsas the Degrees will permit. 
gs 1s 10 plain, it needs no further Precept ; therefore we will proceed to the uſe 
of it. | 
Now your ſeveral Courſes and Diſtances are laid down on this Chart, from Ly 
at A, to B, the ſecond toC, the third to D, the fourth toE, the fifth to F, the'fixt 
to (3. either by the Line of Chords on the Plain Scale, or elſe by the Prorradtor, de- 
ſcribed, Pag. 639. Lay eff your firſt Coxrſe from the Meridian AS, upon the Line 
A By 


Cuartv. Howto Corre& the Dead Reckoning, \\ 145! 


AB, and lay off your diſtance 400 Leagues or 20 Degrees (taker from the Chart 
from A-toB; then laying the Edge of the Prorrator parallel roirhe Aderidian;; A'S, 
of any other ;/ Lay off your ſecond Courſe upontheLine BC,” and) your Diftaner'in 
Degrees from B to C, and fo proceed with-thereſt;'till you come to.G, whichis the 
place where the Ship is the 244 day at noon. * 'But the Place whos tlie: Shiplde any 
time, may be more eaſily found by the help of the Table preceding, containing the 
Reckoning between Lunay and the Barbadoes. In the ſaid Table you have the Lati- 
tude and Longitude-the Ship is in every Day-at-Noon;- e 24th day the Ship 
ic in the Lat. 13 0. 13 m: Nortberly, and in the Lgngirude off34 4. 43 min: There- 
fore ſetting your Compaſſes in the Longitude, of , extahd the other Point to 
342 deg. 4.3 min, then ferting one point of yoag. Compaſſes yn the Latitude 1 3 deg. 
73 min. in the 2eridian, paſſing through Lugdy,vith the fqrmer extent, place the 
the other point Parallel to an Eaſt and Weſt ine, that Point of the Compaſſes ſhall 
ſhew the Place where the Ship is, which is Gr whereby you fill find the Barbadoes 
to Bare Weſt, and to beDiſtant 1 80 Leagyes of g Degrees. 


bs. ; ' 
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How to Corrett the Account, when the Dead Latiale differs from the 
| SS 4 


Obſerved Eatirnde: © ©; 
41 z0Gyu Ts 


rs . A 
E are'come now to make good what was promiſed iti the ſecond Chapter, 
IF a Ship ſail under the Meridian, if the Difference of Latitude be leſs by Eftimatis 


to preſcribe four Precepts for gorreCting a Sing/&Courſe. 
I ſhall be brief, following Mr. Collins, in pag. 22. of his Mariners Scale 
new Tlained, who hath imitated Meri in theſe Examples. 
The firſe Rule. } 5710 2; Siogal) 
on, than it is by Obſervation, the Ship's Place muſt be correaed and enlarged undex. 
the Meridian; and the Errot is to be imputed-either to the Judgment in eſtimatin 
the Diſtance run, in making it too little; or if. the ſaid; Diſtance be well eſtimat 
with good Judgnient, it is to be ſuppoſed you ſtem lome Gyrrext..,-. |: - 1458 
Admit a Ship fail from A, in the Laritude of 36 deg. direaly South, 70 Leaguer 'or 
3 deg. 30min. by Eſtimation, and fo is at B, in the Larmude 32,39: but-by Qbferva- 
tions he is in the Latitude 32 deg. The Reckoning reRified,, the Ships place is, inthe 
Poim C, but if the Difference of Latitude be more by Eſtimation, than it is by Qbſer- 
vation. | In this Caſe, the Di/#ance is to be ſhortned; and the CorreRion maſk be made 
according to the Latitude obſerved under the Meridian. i! 10 Bo 215 blge 
Admit a Ship {ail South from A, in the Latitude 36 deg. untill ſhehave altered her. 
Latitude 3 deg. 30 min. by Eftimation being at By-in Latitude 32 ff $0008 and if 
the obſerved Latirude be 3 3 degrees 00 mn. the Ship's Place corrected is at E, and 
not at B, 7 RENT 


RULE FI. 


CUppoling no Current, If the Ship ſail within 5 Points of the Aeridian, and the 
) Dead Latitnde differ from the obſerved Lat#ude, the Errors in misjudging the 
Diſtance run, which is to be made longer or ſhorter as the Caſe requires. | 
Admit a Ship fail from A, S. $. E: + Eaftevly 70 Leagnes, and'is by Eſtimation at 
P in the Latitude of 33 deg. but if the obſerved Latirude be 32 deg. 30, min. admitat 
B, then a Line drawn through B, parallel to N A, crofſeth the Line of the Ships Comſe 
atQ, which is the Corre&ed Point where the Shipis : So that the Diſtance is en- 
larged x1 £razmes 72, the whole Diſtance A Q_is 81 Leagues 58. ” 
u e 
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| me manner, If the Ship had failed 94. Leagues on the ſame Courle, and } : 
_ wereatthe Point R, in the Parallel of 32 deg. and by Obſervation the _ 

tityde-were found:to be 32 deg. 30mm; In this Caſe the Ships Diſtance. is to be ſhort- 

ned, by. drawing the foreſaid LineBQ, parallel toN A; and it will croſs the Line,of 

the Sbips Ca urſe at, the Correted Point where the Ship is. - 
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RULE. 1IL 


Uppoſe there is ſome Current, if the Ship ſail Eaſt or Weſt, but you can depend 

upon the Obſeryed Difference of Latitude and Log-diſtance, as both true ; then 
thETeibt may be impnted to the Rhowb, which alters by reaſon of the ſuppoſed Cur- 
YO; 2-3 is DIV37 | 2-21 

©'Then retain the Obſerved Difference of Latitude, and Diſtance, and thereby find 
th&Departure from the Meridian, by drawing a new Rhomb-l:ne.. 

But if your Judgment\would allot the Errer to the Diſtance,onely keep the obſer- 
ved Difference of Latitude : And the Courſe the ſame as was by the Dead-reckoning. 

-- Suppole'a Ship ſail'Eaſt by South, half a Point Southerly 69 Leagues, from the La- 
titude of 36 deg. from A to M, and by Dead Reckoning ſhould be in the Latitude of 
35 dep. If the obſerved Latitude be 35 deg. 20 mir. which isat Sz In this Cafe, If the 
Eryor be wholly imputed to the Diſtance, the Line SX being drawn parallel toNA, 
would cut off or ſhorten the Diftance as much as #he Meaſure MX, which is 23 Leag. 
which becauſe it ſeems abſurd and improbable, is not to be admitted of : Wherefore 
imptiting the Error tothe Rhomb only, with the Extent A M, deſcribe an Arch as atF, 
andextend the Parallel $ X till it paſs through the ſaid Arch at F,then the Courſe is up- 
on the Line A F, which is E. b. S. differing half a Point from the Courſe Stcered. - 


RKULE-Iy., 


FF | a Ship ſail Eaſt or Weſt, and the Dead and Obſerved Latitude do agree, the Rec- 

kening cannot: be correed; but if they differ, impute the Error partly to the 
Rhemband partly to the Diſtance; and ſo Corret your Reckoning according to dil- 
cretion. | 


CHAP. 


Cume:V. Queſtions 7n Navigation, 147 


By the Trayerlſe-Scale. 


Xtend the Compaſſes from 1 00, to the Diitance Sailed ; the ſame Extent will 
reach from the Difference of Larirnde by Obſervation, to the true Courſe : So 
that you may in a moment Co all thele Queſtions and Caſes by the Traverſe-Scale, 
and Line of Numbers and Artificial Points and Quarters thereon. If you have but the 
perfet Ule of it, I know there is no. Inſtrument whatſoever more ready to reſolve any 
uſeful Queſtion, and Correct your Reckoning.” n 
Laſbly, If by frequent Obſervation you find the Ship-is ſtill carried from the Eaſt 
or Weſt, either Northward or Southward, you may conclude ſome Current to be the 
Cauſe thereof : Keep the Diſtance by Dead Reckoning and Obſeryation, and the 
Difference is the Diſtance from the Parallel. 
We will not multiply too many Examples, but rather adviſe the ingenious to make 
uſe of ſuch as his need ſhall require ; for underſtanding what hath been ſaid, will be 
adyantagious to the Practitioner. 


CHAP. V. 


How to allow for known Currents, in Eitimating the Ships Courſe 
and Diſtance. 


Sea-mans Pradtice;, and by Mr. Phillips, in his Advancement of Navigation, 
P-54to 64. ASallo how to find them out by comparing the Reckoning home- 
ward with the Reckoning outward, which was kept betwixt two Places : 
_ I ſhall be brief, and work by Seale and Compaſs, what they have done by 
Tables. 
Firſt, This is eaſie to be underftood, If you fail againſt a Carrer, if it be ſwifter 
than the Ships way, you fall a ſtern; but if it be flower, you get on Headſo much 
as is the Difference between the Way of the Ship, and the Race of the Current. 


T's Subjet hath been largely handled by Mr. Vorwoed, at the end of his 


EX4MPLE. 


If a Ship ſail 8 Miles South in an Hour, by Log or Eſtimation, againſt a Current that 
ſets North 3: Miles in an Hour, that Subtracted from 8, leaves 5 Miles an Hour 
the Ship goes a head South : bur if the Ships way were 3 Mile an Hour South, a- 
: __ a Current that ſets 8 Miles an Hour North, the Ship would fall a Stern” 5 Miles 
an Hour. 


ml. 
South —— > wm; a nine Apa - 
Goes a Head ——— — — S. 


Admit a Ship runs Eaſt 4. Miles an Hour, and the Current runs Eaft alſo 3 Miles 
an Hour, What is the true Motion of the Ship ? 
Anſwer, 7 Miles an Hour a Head, 


mil 
Current - — — — —— —— __ 
Ships Way ———— upon En: 
Falls a SIEYh —— —— —— —_—_ _—_—_— 


uU2 


How 10 allow for known Currents. Book IV. 


Admit a Ship croſs a Current that ſets North Eaſt-by-North 4 Miles an Hour; The 
Ship Sails in a Watch, or 4 Hours, 9 Loo? Eaſt-byNorth, and in two Watches more 


ſhe ſails 13 Leagues Eaſt-North-Eaſt by the Compeſe. 


Now it is tequired tofind what Courſe and Diſtance the Ship hath made her way 
good from the firf place of ſetting out from A. 


wy 


>3 


4 


o 


_ N 
Norcht 1.A 


Firſtdraw the Right Line A L, then with the Chord of 60 degrees deſcribe the Cut 
drant on it ; Take go degrees off the Line of Chords, and lay it from N to O; then 
draw the North Line A p then ſet off the Ship's firſt Cowrſe one Point from the Eaſt 
from N to G, and draw the Line A G, and from A toB lay off the firſt Diſtance g 
Leagues : Then prick off the Courſe of the Current, being 5 Points from NtoF, and 
draw the Line AF, being the Conrſe North Eaſt-by-North of the Oren. 

And becauſe the Carrent in 4 Hours ſets 5 Leagues three Quarters forward in its 
own Race, therefore dray the Zine BC, parallel to A F, that is, take the neareſt Di- 
ftance fromB to AF, and ſweepa ſmall 4rch over the Line AF, and from B to the up- 
pet Edge of the Arch, draw the Line B C,and thereon put fromBto C 5 three wi 
cers, the Currents Motion, and draw the Line A C, which fhews the Courſe the Ship 
hath made good the firſt Watch, | 


Now for the ſecond Courſe draw CH parallel to the Line A L, and with the Rad:- 
24 or Chord of 60 degrees upon C as a Center, draw the Arch HZ, whereon prick 22 
degrees 30 minmes,or 2 Points for Eaſt-North-Eaſt for the Ship's ſecond Coxrſe from the 
Eaſt; and draw CZ, whereon prick down the Diſtance Sailed 13 Leagues from C to 
D; then draw D W parallel to AF as youdid BC ; then becauſe the Currexr ſets 10 
= in two Watches, therefore prick down 10 + Leagues from Dro W, and draw the 
Line AW; which being meafured upon the ſame Scale ( of an Inch divided into 10 
parts ) ſhews the Ship's dire& diſtance is 35 Leagzes and a half; whereas if there 
had been no Current, the diret Di/Zance had been AR 22 Leagues. 

Then meaſure the Arch N E, and you will find it 34 degrees, which is a little above 
3 Points from the Eaſt. 

$o the Point the Ship hath made good is North-Eaſt-by-Eaſt a little Northerly ; 
whereas if there had been nod Currers, the Corſe had been NS, that is, Eaſt and by 
North half a Poinr Northerly. : 


Some 
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Some will expedt that know me, {ſome other ſort of Queſtjqns ( beſides.theſe fore- 
© going: ) For. thei and their .leiſure-time, I have inlerted, theſe Queſtions fol-- 
lowing. | | 


QUEST. I. 


Ship Sails q6 Leagues more than her Difference of Latitiide; kbd 
is departed Fac: the Meridian $0 Leagues; 1 demand her Diffe-- 
rence of Latitude, _ 5 +44 


Ouble the Exceſs of the Diſtance above the Difference of Latitude, which makes 
D 8o, then to the Departure 80, add the ſaid Exceſs 40, the Sum is 1264 and 
likewiſe Subtra& the Exceſs from the Deparrhre; the Differetice is 40. Then ſay, 
By the Rule of Three, 

As 80, to 120: 
$015 40. to G60. 
Which is the Difference of Latitude, required. 


This may be Geemetricaly performed by Problem 14. pag. 30.- 
__ , QUEST. 11. 
A Ship Sails 26 Leagues more then her Difference of. Latitude; and 


10 Leagues more than her Departure from the Meridiin, I de* 
mand her Diſtance Satled, 


Lots 6 


titude AC; and 10 Leaguesmore than the Departure from the MeridianB C. 
Firſl, With the double of either Nianber, whith here I take, the double of 
E B 20 which is 40 Leagues, and lay fromFyntoG: then.I take the other Num- 
ber A D 10, and add it thercynto, as G'H. ,Now on the tniddit of F H, as 
at R, making it the Certer, I deſcribe the Semicircle HIF; __ 
| Then on G ere the Perpendicular which cuts the Arch in I; Then —_ 
I; 


[ the Triawle ABC, you have AB 20 Leagkes more thati the Diffetence of Zu» 


to! How t CorrzB:2be DeadiReckbning. Book IV. 


Gl, 1.8 Be eval {DE 20 Leagues, which added ts the twoformer Numbers 
20 and 16, you hive inall 5& Leagues forthe Diſtnie Sailed, required. 


| Arithmeticalh, 


\ Mulsply; A Þ.10..by BE. 20, which produces 200, Double this ProduR, which 
makes,400, 1 Out of this ouble | roduft Extra@t the Square Root, which is 20. 


QUESS-M 


. FP ! ” 4 
LAMNIEE 41 JEE 7; 


Ul do 330511 Dit aicgs "(3 a7 WW ah 
15 TI09 SP4ps Sail fro 92 Pork; :, The firſt Sailes direttly South, the fecix 
val RR SIRE thaw the firſt by 35 Leagues, and the 
were aſunder 76 Leagues : The Queſtion is, How many Leagues 
each Ship Sailed, | og | by” 
Þ=* draw the Meridian-lint, A Brand from A draw.a W. S.W. Zsne, as A D, and 
from C ( where the Chord of 60 deg. cuts the Line AD) lay down the 35 
Leagues unto D. Now draw the Chord-Line B C; then take 76 Leagues, and lay it 
from D to cut the Chord-line in E. | | 
Laftly, From E you muſt draw. a Parallel Meridian, which will cut the Rhomb-line 
inF; ſomeaſuring EF, youſhall have 45 Leagues and a half, that the firſt Ship Sailed 
directly Sexrh : and the ſecond Ship ſarled 35, Leagues. and a half more, that is 80 
Iaaves and a, balf,. the Diſtance required. | 


By the Artificial Tables of Sines and Numbers. 


As the Side ED ———— 76 Leagues Co. Ar. ——— —— $11919 
To the Sine of the eAngle ECD 123 deg. 4.5 min. —=— 991985 
So is the Side CD — 35 Leagues —- —— — I 544.07 


To the S:ne of the Angle CED 22 deg. 31 min. — — 958311 
Which ſubtraCt from 56 deg. 1 5 min, you have the Argleat D 33 deg. 44min. 


Then, 


-» \As the Sine of the Angle atF 67 deg. 30 win, Co. Ar. —— —— — 002438 
. Is te-his oppoſite Szde, -—- ED. 76 Leagues T add 18808: 
So the S3ze ofthe Angleat D 3 3 deg. 44mn——- 974455 

Yd? yt 4 *T '* if A-P ; PISET Eu OR 
j1 Jobis op olite Side —— FE, 45 5293 Leagues ———— 165974 
So the firſt Ship Sailed 45, 743 Leagues; and the other 5£5 Leagues. : 


QUEST. 
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QUEST, - IV. 


Two Ships Sailed from one. Poxt : The firſt Sails $,S.W. a certain Di- 
ſtance; then altering her Courſe, fhe Sails due weſt 92 Leagues: 
The ſecond Ship Sailing 120 Leagues meets with the firſt Ship. © 1 de- 
mand the ſecond Ship's Courſe; and how many Leagues the firſt Ship 
Sailed S.S.W. © | : 


Ray the firſt Ship's Rhomb from A unto E, being S.S. W. then lay her Diſtance 
LF failed Weſt 92 Leagues from A unto C, and from Cdrawa S.S.W.Line as CD 
continued : Next take i 20 Leagues, and lay it from A, fo-that it ſhall cut the Line 
CD .in.D:: So drawing A D, you ſhall have the ſecond Ship's Courſe near Weſt South 
Wef.. | Laſtly, meaſuring CD equal to AB, you'ſhall find it to be 49 Leagues and a 
+half that the-firſt Ship Sailed, S.S.7V. - - | 


For the two Ships Courſe. 


As the Side A D— 126 Leagues, —— Co. Ar. ———792082' 


Is to the Sine of the Angle atB 1 12 deg.:30 min; ——-— 996562 
So is the Sine of the Side BD 92 Leagues —————— - 196379 


> — 


To the Sine of the Angle BAD 45 deg. 6 min. ————— g85023 | + 4 


Unto which add the Angle FAB 22 deg. 30 min. you haye the Second Ship's 
Rhomb 67 deg. 36 min. being near W.S.W. whoſe Complement is the Angle A DB 22 
deg. 24 min. 


For the Diſtance of the Ships. 


As the Sine of the Angle — BAD 45 deg. 6 min. Co. Ar. — 014976 
Is to the Side ——- BD g2 Leagues ————— —— 196379 
So is the Sine of the Angle — ADB 22 deg. 24 mim. —————— g5$101 
To the Side A B 49 +4 Leagues required — = 169456 


— — - 
= 


# 


QUEST. 


1Conrſe S. 
W.4 W. 
2 Guſt 8.8. from the Seuth Weſt-wards; and A C two half Peixts from the Soxth, Eaſt-ward. 


E* 


Book'lV. 


Qzeftions in Navigation. 


QUEST. V. 


Two Ships ſail from one Port upon "Ty Courſes 7. Points aſunder < . The one 
Sails in the S. W. Quadrant, and departs fromthe Merid. 57 Leagues ; 
and the other Sailed in the S. E. Quadrant, and was departed from the 
Meridian buf 25 Leagues, and then are both fallen into one-Latitude ; 
1 demand the Rhomb or Courles of each Ship. 


Lf draw an Eaſt and. Weſt Zire continued : and'making choice of a Point at D, 


A. ; uponDerefta Perpendicular, which will be a Meridian-Line, as D A continued. 


Now:from D lay down the- Weſt Ship's Departwre'D B 57 Leagues; alſo'the Eaft 
Ship's. Departure 25 Lexgues D C : So their whole Diſtance will be C B 82 Leagues. 


Now upon the Poznt at B, orelſc as here at C, draw at Angle of the Complement, of 
7 Points, that is 1 Point, as CF theprickt Line. 


Nowfrom the midft between Band C, at E, draw another Meridian Line, until 
it cutthe former Rhomb-Line CF in the 'Poinr G : So taking the Diſtarce from the , 
Point Ganto C, lay the fame from G until it cut the Meridian-Line, in the Point A, 
which is the Point and Pore you Sailed from.. / GFR, | 
Laſtly; From A —_ ſhall draw their Rhombs or Courſes, as A B, which is 4 half Points 


: CÞ # 


The Operation by the Logarithms. 


As the Sum of their Departures C B 82 Leagues ————— 19138t 
To the Difference of their yo eng SB 32 Leagues — 1505 '5 
50 is the Sree of the Surrof their Co,ofes CAB 78 deg. 45 min. — 999157 
Ta the Sine of the Difference of their Comſes —<——-—1 149672 
-1., S AB 22 deg. 30 BUN. ooo mem 958291 


Now 22 deg. 30min. added to 78 deg. 4.5 min. the half Sum is 50 deg. 37 min. and 
a half ; that is 4 Points and a half or S.W. half W. for the one Ships Coxrſe Sailed 
fromA toB: and 22 deg. 30 mr. ſubtrated from 78 deg. 45 min. the half Sumis 
2 /drp 07 min. and a half, 
the other Ship's Courſe. 


that is 2 Points and half or S. S. E. half a Point Eafterly, 
QUEST. 
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QUEST VI. 


From the Port at A, 1 Sail South-South-weft unto B, and from B, I Sail 
North-we#-by-weſt unto C, and from C, 1 Sailed unto my firit Port at 
A, Eafi-by-North. Now having Sailed in -all 120 Leagues, 7 would 
know how many Leagues 1 have Sailed upon each Poinr. 


"Ir draw AB a South-South-Weſ?-Line, then at a convenient Diſtance, as fromB, 
draw a North-Weſ#-by-Weſt-Line, and from A draw the oppoſite Courſe of Eaſt- 
x which is #eſ#-by-Sonth, which will cut BC in C; fo continue the Sides of 
the Triangle, as ABuntoE,and AC untoF. ThenlayB C from BuntoD, and. A C 
fromD untoE. Then take 120 Leagues, and lay the ſame-from A unto F: Next 
draw the Line EF, and from D and B draw Paralels thereunto, which will cut A F 
inG and H. | bh: - 
| Laſtly, meaſuring A H, you ſhall have 33 4 Leagues that you have Sailed Sonth- 
South-Weſ#. And meaſuring H G, you ſhall have 39 Leagues 7£ parts that you have 
Sailed North-Weſ#-by-Weſt. Alſo meaſuring GF, you ſhall have 46 4 Leages near, 
that you have Sailed Eaſ?-by-North, which makes in all near 120 Leagues. 


Arithmetically, By the Table of Natural Sines in the 
Sea-man's Kalendar: 


Firſt, Add upall the S:zes of the Avgles together, 
'0. Min. | 
45 —OO Sine 7071 
5J6G—I5 ——831 
76—45 —— 980 


| —— — 


25194 
Ther by the Rule of Thret, 
£ | | $5051 TotheC S.S.W; 33 54 A B. 
As 25194, t0 120 Leagues: So < 8315 wW | 
9808 


Diſtance 


N. W. b. 
failed þ. N. 


E, b. N. 46 $22 CA. 
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CHAP. VII 


The Diſagreement betwixt the Ordinary Sea-Chart , 4nd | the Globe 
And the Agreement between the Globe and the True Sea-Chart, 
made according to Mr, Edward Wright's Projec#0n, 


HE Meridiarsin the ordinary Sea-Chart are Right Lines, all parallel one to 

another, and conſequently do never meet; yet they cut the /E£quinottial; 

- and all Circles of Latirnde, at Right «Angles, as in the Terreſtrial Globe © But 

herein! it differeth from the Globe, for that here all the Parallels to the 

e/£quinoitial being leſſer Circles, are made equal to the e£quineitial it 1elf, being a 

great Circle; and conſequently the Degrees of thoſe Parallels or leffer Circles, are 

5a ro the Degrees of the e/Aquine#ial, or afry other great Circle, which is meerly 
falſe, and contrary to the nature of the Globe. 

The AMeridians mthe Terreſtrial Globe do all meet in the Poles of the World, ctitting 
the e/E£quinoctial, and conſequently all Circles of Latitude, or Parallels to the eAiqua- 
for at Right Angles : and all ſuch Parallels do grow leſſer towards cither Pole,decrealing 
from the e/E£quinoitial Line. 


As for Example, 360 Degrees, or the whole Circle in the Parallel of 60 deg. is bit 
1 $0 deg. of the e/£quinottial,, Whereas in the Plain Chart, that Parallel and all others 
= made equal one to another, and to the e/£quinottial Circle, as we have ſaid be- 

ore. 

The Meridians in a Chart of ( Mercator or) Mr. Wrights Projefion, are Right 
Lines, all Parallel one to another, and croſs the e/£quino#tal, and all Circles of Lati- 
tude, at Right Angles, as in the ordinary Sea-Charr : But in this Chart, though the 
Circles of Latitude be all equal to the e/£qurnettial, and one to another, yet they keep 
the ſame proportion to the Meridian by reaſon of the inlarging thereof, as the ſame 
Parallels in the Gtobe do. Wherein it differeth from the ordinary Sea-" hart, for in 
that the degrees of great and lefſer Circles are equal; and in this, though the degrees 
of the Circles of Latitude are equal, yet the degrees of the deridian are unequal, being 
inlarged from the e/£quznottial towards either Pole, to retain the ſame Proportion 
as they do in the Globe it ſelf; For as two degrees of the Parallel of 60 deg. is but one 
of the /Equinottial, or any Great Circle upon the Globe, ſo here two degrees of the 
e/Equinottial, or of any Circle of Latitude is but equal to one degree of the Meridian, 
betwixtthe Latirudle of 559 3 and 6o 2 dey. and (oof the reſt. 

Now for the making of this Table of Zatitudes or Merjdional Parts, it is by anad- 
dition of Secants; for the Parallels of Latitude are leſs than the «Equator or Meridian, 
in ſuch proportion as the Radius is to the Secant of the Parallel. | | 

For Example. The Parallel of 60 dep. 'is leſs than the Equator ; and conſequently 
each degree of this Parallel of 60 deg. is lels than a deg. of the equator or Meridian, 
in ſuch proportion as 1 00000 Radims, hath to 200000 the Secant of 60 degrees. 

Now to ſhew how Mr. Ginter and Mr. Norwood's Tables are made, which was by 
the help of Mr. Edward Wright's Tablts of Latitude. Mr. Gunter*s being an Abridg- 
ment, opning of the Quotient of every ſixth Number, divided by fix, and two Figures 
cut off. 

As for Example. In M. Wright's. Tables of Latitude for 40 degrees the Number 1s 
26227559. 

That divided by 6, - cutting off two, Froures, the Quotient is 43 dep. 712 parts of the 
Equator, to make Odeg. of the Meriden, : was tec Hg 

And Mr. Norwood's Tablesof Meradional Þ arts, 18 an Abridpment of Mr. Wright's 
Table of Latitudes;, namely, every ſixth Number cutting off four Firures to = 

| right 
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right hand, as for 40 deg. as before the Number is 26. 227559, from which cutting 
off four Figures, makes the Meridional parts 2623, as you will find by this Table. 

So this Table ſheweth how many parts every degree, and every tenth part of a de- 
Sree of Latitude in this Chart, is from the e/AEquinetial;, Namely, of ſuch parts, as a 
Depree of the equator containeth 60. And this which I here exhibit, and call a 
T, be of Meridional Parts, is allo an Abridgment of the Table of Latirudes of Mr. - 
Wright's; Namely, omitting alwayes the three laſt Figres and-dividing the reſidue 


by 3. 

y F. for Example. The Numbers for 40 deg. are 26, 227, 559; omit the 3 laſt, and 
divide the reſt by 3, and in the Quotient is 874.2, the Meridional parts for 4.0 deg. and 
ſo of the reſt : So that this Table ſheweth how many parts every deg. and every tenth 
min, of Latitude is from the e/Equineitial in Leapnes and Tenth, 

The Uſe of this Table ſhall partly appear in the Problems following. 


PROBLEM I. 


How to find by the following Tables what Meridional Parts are contained 
in any Difference of Latitude. 


Latitude, and tubtraQ the leſſer from the greater ; ſo the Remainer is the Num- 
ber of Meridional Parts contained in the Difference of Latitude propoſed ; ex« 
cept the two Latitudes be one Northerly, and the other Southerly, then add the 
Meridional parts together, and that Sum is the Difference of Latitude in Aderidional 
Parts, 
As, Let one Latitude be 5 1 deg. 20 min. N. I 2002 | oo 
And the other Latitude be 1 3 deg. 1Omin. N. — 2657 C AF apts. 


I the following Table you muſt take the Aeridional Parts anſwering to each 


{464 ; 9345 | 
The Meridional Parts contained in the Difference of Latitude, are 934 75 Leagues. 


PROBL. IL 


The Latitudes of two Places being given, and Difference of Longitude 
of both Places ; To find the Rhomb and Diſtance. 


T O the intent the Application may be the more evident, our Examples ſhall be 
of two Places before-exprefſed on the Plain-Chart., ; 


Longitude. 

Suppoſe the Latitude of the Iffand of Lundy in the Mouth i 
of Seavern, to be at A, 51 deg. 22 min. and the Latitude Lundy 25 52 
of Barbadoes 13 deg. 10 min. at B, and the Difference of 360 00 
Longitude 52 deg. 55 min. CD, that the Barbadoes is to the 385 "52 


Weſtward of the 1ſlznd of Lundy ; The Courſe and Diſtance 
* from the one Place to the other He demanded. Barbadoes 332 57 


Difer. 52 5$ 
Firſt you may demonſtrate the Lxeſtion by the Scale. 20 
Draw the R:ght Line A C for the Meridian; and in re- 8 = n 
gard the Difference of Latitude is 38 deg. 12 min. convert a 
them into Leagues, by multiplying them by 20, and the odd 1058 
Mines divide by 3, and the Difference in Leagues will be 51d. 22.m. 
764; which lay from A toB, for the common Difference 13 10 
of Latitude. _ 
38 12 
20 


760 


mm 


uy 


bd 934202 


Then take the Difference of the two Latitudes inlarged, 934 75 Leagues, and lay 
from A to C; then draw the two Parallel Lines, as BE and CD. Then 52 deg. 
55 min. the Difference of Loxgirtude, converted into Leagues, ( as before directed) 
is r05$ 5, which lay from Cto D. and draw the Zine A D, which is the true Courſe 
fromA to D, and AE is the true Diſtance. And as D is the Point repreſenting 
Barbadoes by Mercator's Chart, fo is E the Point repreſenting the ſame Place by the 
PlainChart. And as CDis the Longitude by the Globe, fois BE the Meridian-Di- 
ſtanee between Lundy and Barbadoes. 

You will find the true Courſe S. W. a little more than a Quarter Weſterly, and the 
Diſtance is 1154 Leagues. Now by the Plain Sea-Chart the Courſe is BAF,S. W. 
aboye three quarters of a Poznt Weſterly ; and the Diſtance is A F 1306 Leagues : So 
that the Plain Chart ſheweth the Diſtance more than it is by 152 Leagues, and the 
Courſe more Weſterly by half a Point, whichis a groſs Error ; and ſo groſly are thoſe 
Men miftaken that uſe a Plain-Charr. 


A T abl: 


Sailing by the True Sea-Chart. Book 1V. 


Cray. vil. 


Sailing by the Tri Sea-Chart. 
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DEGREES. 


A Table e of Meridional Parts to the Tenb part of a League, and for every Io Minutes 
of Latitude from the EquinoCtial. 
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158 | Sailing by the True Sea-Chart. _ Boox _ 


To find the Courſe and Diſtance by the Logarithms. 


A Dmit a Ship isat A, in Latitude 5 1 deg. 22min. North at Lunay, and is to fail to 
A Din Latrtade 13 deg. 10 min. which is Barbadoes ;, and the Difference of Loy 
gitude is 1058 Leagues. 


Firſt find the Difference of Latirxd inlarged, as is before direQed in the firſt Pro. 
blem, and was found to be 934 74 Leagues. 


Now you have given A C the Difference of Latitude inlarged, and CD the Dif. 
ference of Longitade 52 deg. 55 min. whereby the Angles and Hyporhennſal ſhall be 
found by the Reſolution of a Right-angled-Triangle. 


Therefore fay,the Courle. 


As the Difference of Latitude inlarged A C & 9034 74 parts 297057 


Is in proportion to the Radirs go deg, 10.00000 
So is the Difference of Longitude in ſuch Parts C D 1058 3+ 302448 


To the Tangent of the Rhomb, the Avgle at A 484. 33 m.— 1005391 


— _— 


Extend the Compaſſes from 934. +5 Leagnes, the inlarged Latitude, to 1058 5 
Leagues; the ſame Diſtance will reach from the Radixs to the Tangent of the Courſe 
48 deg. 33 min. which is the Courſe from Lundy to Barbadoes, S. W. a little aboyea 
quarter of a Point Weſterly. 


For the Diſtance. 


As the Sine-Complement of the Rhomb, the Angle at D 4.14. 27 m. — 982083 
To the Difference of Latitude A B 764 Leagues — ———— —288309 
Sois the Radius - Br nn rr nn mmm tn I 0.00000 
To the Deftance AE 1154 75 Leagnes m——_ 306226 


Extend the Compaſſes from the Complement-Sine of the Rhomb 41 deg. 27 min. te 
the Sine of go deg. the ſame Extent will reach from the difference of Latirude 764 
Leagues, to the Diſtance AE 1154 Leagues, which is required. 


PROBL. III. 


The Latitude of two Places, and their Diſtance given, To find 
the Courſe and the Difference of Longitude. 


A DmitlI fail from the Iſland of Zunay, in the Latitude 51 deg. 22 min. in the 

' k South-weſt Quarter of the Compaſs, 1154 75 Leagnes ; and then find my ſelf in 
the Latitude of 1 3 deg. 10min. I would know upon what Poirr of the Compaſs | 
have failed, and my difference of Zoxgitude to the Weſtward. 


The 


Caae, vii. Satling by the True Sea-Chatt, 7 


The Difference of Latitude AB is 38 deg. 12 min,which reduced into Le agues 2 
764 Leagues. | 
For the Courle. 


As the Diſtance ſailed 1154 75 Leagues AE — c6228 | 
Is inproportion ts the Rains, go deg. ——— — ———— 1090090. 
Sois the true Difference of Latitude 764 Leagues AB — 288309. 


To the Sine Compl. of the Khomb 4.1 deg. 27 m. the Angle at D 982081 
That is S. W. 4 quarter W. or South-Weſt 3 deg. 33. min. Weſterly the Comrſe that the 
Ship hath ſailed upon. way £3 hh Pg 
Extend the Compaſſes from 11 54 Leagues the Diſtance to the Sine of 90; the ſame 
Diſtance will reach from the Difference of Latitude 764 Leagues, to 41 deg. 27 min, 
the Co-fime of the Rhomb : The Rhomb is 4.8 deg. 33 min. that is, 4 Points and aboye 
a Quarter from the Sourh-weſtward from the Meridian. 


Secondly; For the Difference of Longitude. 
Find by the firſt Problem the Difference of Latiude inlarged; 934 74 Leagues. 
Then, wo i Slonglt þ 
As the Radius — mnt mnt mmm rt 10.00000 EMAP 
To the Dif. Lat. in Merid. parts 934 54 AC — _ 297057.Jnlarged. . 
So is the Tangent of the Khomb. 38 deg; 33 min. A. — 1005395 
To the Difference of Lovgitude in Parts 1058 Leagues — 302452 | 


| Extend the Compaſſes from the Tang. 45 deg. to the Difference of Latitude inlarg- 
ed 934 75 Leagues; the ſame Extent will reach from the Tangent of the Courſe 4.8 d. 
33. to 1,058 Leagnes. | UUA Ongnk 9113 2b 0 

1058 Leagues converted into Degrees, by dividing by 20, the Q»etcent is 52 deg. 
54 min, the Differerice of Longitude required. 


PROBL. IV. 


By the Difference of Longitude, oxe Latitude axd the Courſe; «+ - 


To find the other Latitude ayd Diſtance ru. 


CUepoſe I Sail from Zundy; in Latitude 5 1 des: 22 min. North. S.W. 3 deg. 3 3. 
xI min. Weſterly, or Soxth, 48 deg: 3 3 min. Weſterly, until my Difference of Longitude 
be52 deg. 55 min. 

I demand how much I have laid the Pole, ind how far I anifroni Lundy? 


For the Difference of Latitude, 


As the Tangent of the Rhorib 48 deg. 33 min. — —— — 100539 
Tothe Difference of Longitude CD 1058 Leagues ———— 30244 
So is the Radins —_ 10.00000 


Tothe Difference of Lat. in Aferid, parts; Leag. 934.72 A C —297053' 


\ 
\ Is 


Sailing by the True Sea-Chart. Book 1V. 


yay 021: --21"By the Arttficial Lines on the Scale. 


Xtend the Compaſſes from T angeiit 48 deg. 33 min. to1058 inthe Line of Numbers; 


the 


* Or, Extend the Compaſſes from Tang. 48 deg. 33 min. to Tavgent 45 deg. the 
ſame Diſtance will reach from 1058 Leagues, to A C 934 73 Leigh 
— Now the Aferidjonal parts anſwering the Latitude of 51 deg. 2c min. 
pn 
12902. . 
PO $45 


9344 


*44L275 Þ A FX « $\, \v . \ 'K; . ' . 6 « . 
36582" + © where the Ship's; and the Difference of Latitade is 38 deg. 12 min. 
. TH $; \ 4 $2 


ſameExtent will reach from Tangent 45 deg. to 934 7s Leagues. 


es, as before. 


are 12002 3 from it ſubtract 9344 here found;and there remains 2658, 

which Natnber I look for in the Tale, and find the neareſt viz. 2657 

under 1 3,deg. and 19 min, which is the Latitude of the ſecond Place 
©» The Piftazre may be found as before, inthe ſecond Problem: 


PEOBL Y, 


By the Courle axd Diſtance, and oxe Latitude » To find the other La- 


titude; ad Difference of Longitude: 


Uppoſe I fail S. W. 3 deg. 33 min. Weſterly, or South 4.8 deg. 3 3 min. Weſterly, 

1157 Leagues, and by Obſervation find my ſelf in the Latitude of 1 3 deg. 1c min; 

I require the Zarirude of the Place from whence I came, and the Difference bf Lopgi- 
rads Hetween the two Places. 


For the Difference of Latitude. 


As the Radius ———— —— ———==— -———— ———— L000 09 
Ws, To the Diſtance {ailed 11 54 Leagues AE —— —— ——— 3c6220 
S0 is the Sine-Complement of the Courſe E, 41 deg. 27 min. 982083 
"To'the Difference of Latitude 763 77 Or 964. Leagues ——— 288303 


Extend the Compaſſes from the Sine of go deg. to 11 54 Leagues ; the ſame will reach 


from the 


Difference of Latzt 
the Tota]'ts:51 deg. 22 mis. the Latitude of the firſt Place required. 
The Difference of Longitude is found as before in the third Problem, ſaying, 


As the Radins, To the Difference of Latitude ; inlarged 934 5%: | | 
So is the T; angent of 4.8 deg. 33 min, To the Difference of Longitade in Leagues 1058, 


Now toconvert the Difference of Longitude found in any Latitude into Leagues of 
Departure or Diſtance, do it after this Example following. 


Suppoſe two Places in one Parallel of Latitude; as in the Parallel of 5 1 deg. 22 
min. whole Difference of L ongiraude is 52 deg. 55 min. 1 require the Diſtance of tholc 
t xo Places. > 


CEE EE —-<C eee eng a ———_——_ 00 
Is tothe Compl. Sine of. the Latitade 5 1 deg. 22 min, —— — —— 979542 
So is the Difference of Longitude 1058 Leagues 
Ts the Diſtance in that Latitude 660 Leagues 7% ——--— ——— 281990 


Sine of 4.1 ay. 27 min. to 764. Leagues; 764 Leagues is 38 deg. 12 min. the 
; which added to 113 deg.10 min. the Latitude of the laſt Place; 


which is 52 deg. 55 min. | 


hp 302448 
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CHAP. WILL 


How to divide a Particular Sea-Chart according: to Mr. Wright's 
Projection, vulgarly call'd Mercator's-Charrt. 


txdes you would make the Chart tor ; andout of the foregoing Table of Meridi- 
onal parts, take the Numbers antwering to each Latitude, and ſubtrat the lefſer 
out of the greater, and the Remainder is the Number which you muſt take for 


the extream Parallels of Latirude. 


As for Example, I would make a Blank Afercator's 
' Chart from the Latitude of 49 deg. 30 min. to 55 deg. 
'30min. and for 10 Degrees of Longitude. Look in the 
"Table of Meridional parts, and for the Latitude of 49 
deg.30 min.you will find the Number anſwering there- 
unto is 11426, and for the Latitude, of 55 deg. 30 min, 
is.13401 3 the leaſt ſubtraed from the greater, the 
Remainer is 197, five equal parts for the length of the 
 HMeridian-Line. Therefore firſt draw the Line AB 
for the Meridian-Linc, and crofs it with two Perpendi- 
culars, asB C and AD : then divide one of the Paral- 
lels of Larirude, into 10 equal parts, as A D, and ſub- 
divide each of thole Degrees into 20 equal parts or 
Leagues, and ſuppoſe each of theſe 20 Parts to be di- 
vided into 10 parts more, ſo will a Degree be divided 
into 200 Parts : Then take with your Compaſſes.197, 
five equal parts out of the Line A D, and lay from A to 


B, and from D to C, for the extream Parallels of Lati- ' 


zude;, and through each Degree of Longitude marked 
with 1,2, 3,4, 5, 6,7, 8,9, 10; draw Meridian-lines 
parallel tothe firſt 3er:idian : Then out of the Table 


of Meridional parts colle& the Numbers anſwering to ' 


every 10 Minutes of Latitude,as in this Table annexed, 
which ſubtracted the leſſer from the greater, the Re- 
main is the Difference, as in the third Column : Then 
add the Difference together, which maketh the Num- 
ber in the fourth Column in this manner; 52 for the 
firſt 10 min. and 51 min. added to it, make 103 for 
$0 min. and 52 added to 103 makes 154 for the Num- 

er of Equal payts you muſt take out of the Line AD 
for 30min. from A to 5odeg. of Latitude, and lay it on 
both ſides of the Chart, and draw the Parallel of 50 
deg.of Latitude: And ſo do of oo 
Table. So for 51 Degrees the Number is 470; take 
470 and lay it upwards from A to 51 Degrees on both 


ſides; and raw. the Paralletrof 5 I'{Dezrees of Latitude; v 


and ſodo with, thereſt. \,,.. 4 2; 


aft,as you {ee inthis, 


| it be a particular Chart you would make, you muſt firſt conſider the two Lari- 
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CHAP. IX” | 


The ProjeFtion of the Meridian-Line 6y Geomecry, and how 6 
\, make a Scale of Leagues for to meaſure Diſtances ©" 


in any Latitude. 


Book called, The Correition of Errors in Navigation, where he ſheweth how 

.* to make it, and hath alſo made a Table by the continual addition of the 

+ Secants of every Minute, which ſhews how much you are to lengthen the De- 
grees-of- Latitude in your Chart, that ſo there may þe a true proportion between the 
| Degrees 


T HE Proje&tion is the ground-work of Mr. Wright's Table of Lat irudes, in his 


Cnar. 1X. The ProjeFiowof the Meridian-Line. © 162 


ER = 
EE 


Degrees of Longitude and Latitude in all Places. Which Table I haye abridged, by 
reducing it into Leaguesand Tenth parts, as hath been. ſhewed before. 'We will here 
ſhew you how todo the ſame by Yo meet that is, how to make a Aeridian-Line an- 
ſwerable to any Line of Longitude3;And alſo to/make a Scale of 10 Leagues to meaſure 
a Diſtance in any Latitude. 


Firſt, Make the Quadrant A BC, of what largeneſs you pleaſe, and divide the 
Limb thereof into go Degrees, and number them from B towards C; Then diyide the 
Side of the Quadrantin 5 Equalparts, which are five Degrees of the e/£quinoitsal. 
Then divide the firſt Degree from the Cerner, as A D, into 6 Equal parts, and through 
them draw Parallel-lines to AC: You may divide each of the other four Degrees from 
DtoB into 20 Equal parts, which are Leagues,” and fo you may number them as yoy 
ſee, from 10 to 100 : So the whole Line A B will be your Radix, and the length 
of 110 Leagues, or five Degrees and a half of Loygitude: of your Chart, 

And becauſe the Degrees of Longitude are to be of one length in all Latitudes,there- 
fore the Degrees of Latitude muſt increaſe as the Secants of the Latirudes increale. 

Therefore if you would know how long one Degree of Latitude mult be in the 
Latitude of 50 Degrees, lay a Ruler on 5 o Degrees, and on the Center A, and draw the 
Line AH. Now the Radius being AD, the length of one Degree of the «£quaror, 
this Line Ah, or hR (being beth of one length?) is the Seca of 50 Degrees to that 
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Radu, and muſt be the lengthof one Dos of Latitude in a Chart from 5o Degree? 
to 51 Degrees, and ſo the Line A E which is the Secant of 20 Depree?, is the length 


—_— of the Meridiar-lne in the Latitude of 20 Degrees, and fo forany othet 
it ; f* , , 1 


T 2 | A 
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How to make a Scale of Leagues. Boox IV, 


A Scale of Leagues from the Latitude of 25 Degrees, to the 
Latitude of 56 Degrees. 
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How to make the Scale of Leagues. 


HE Quadrant being drawn as before direed, take 110 Leagues and lay fron 
Ato B, and draw.the Line MN B at . Right Angles thereunto : and if it be 
for a particular Chart, as that before-going, draw Lincs from the Center through 
every degree of Latitude ; as you ice in the Qxadrant I havedone. So if you would 
know the length of 1 co Leagesin the Latitude of 25 Degrees lay a Ruler upon 2 5 dey, 
in the Arch of the Quadrant and the Center, and draw the Line AN, and that is the 
length of 110 Leaguesin that Latitude : So if you draw Parallel-lines to MN through 
every 10 Leagses1n theSide AB, you will have the length of every 10 Leagues in any 
degree of Latitude, as you rtfay plainly ſee inthe Quadrant; and ſo you may do for 
every League if you pleaſe. SE ja s En > 752 
Suppoſe you would know the length of logos in the Latitude 5o deg, Extend 
the Compaſſes from A to K, and that Diſtarice is 40 Leagnes, in that Latirude : Andin 
like manner work by the reſt in any 0 er Latitude. ED | FE 
If you would make this into a Scale, as the Figure T Aſm MN; firſt in the Quagrant 
extend your Compaſſes from the Center A, to the-I[nterſettions of the Lines drawn 
through every degree and lay them down upon the fide of the Scale, from Y towards 
M, from the Latitude 25 deg. to the Latitude 56 deg. and this is the Meridian-line of 
your Scale, then draw the Parallel-linesY N and 14m for the extream Parallels of your 
Scale ;, and draw Parallel-lines to all thele degrees, as you ſee; Then extend the Con- 
paſſes from the Center of the Quadrant to M, for the length of the lowermoſt Line of 
your Scale Mm 110 Leagues, and extend the Compaſſes from the Centre of the 
Quadrant to N , which is the length of 110 Leagues in the Lar. of 25 deg. and itisthe 
length of the uppermoſt Line T I of your Scale; and draw N m the outſide line 
of your Scale : So take every 10 Leagues from the Center A, in the Line eA 24, in 
Lat. 56 deg. and divide the lowermoſt Line of the Scale; and the like do in the Lat. 
of 25, for todivide the uppermeſt Line of the Scale; and draw Lines through each 
of them, which will divide all the reſt of the Parallel-lines in each Latitude into 10 
eagnes and mamber them as you ſeein the Scale; and divide the farſt 10 Leagues next 
the Meridian-line of the Scale into 10 Equal parts below and above, and draw Lines 
through each of the Div:ſiors: 1o have you divided your Scale to every degree of 
Latitude into Leagnes; which will meaſure the diſtance of any two places in the true 


Chart, which are near the ſame Parallel of Latirnde. 
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CHAP. X. 
Sailing by a Great Circle: 


WW E will now ſhew you the way of Sailing by the Arch of a Great Circle, 


+ which is the neareſt = of Sazling of all others, if a man may have Wizas, 
to keepnear the Arch that goes over the two Places propounded ; and 
that there are no Rocks, nor Sands, nor 1lands, that lye in the way. 
And this Sailing by the Arch of a Great Circle, will prove a great advantage when 
your Courſe lies near Eaſt and Weſt; for Sailing Eaſt or Weſt, you truſt altogether to pj,;, 5.. 
the Dead Reckoning ( by the two former ways of Sailing) but by this way you help Jing, Mer- 
your ſelf by altering your Latitude ſeveral Degrees, by which you may re&ifie your cator's. 
Account. | 
For Example, Admit you were to fail from Avero on the Coaſt of Portugal, to the 
Bay on the back ſide of Aquamacke neas Virginia, which lye both near the Latirude 
of 40 Degrees, and {uppole the difference of Longitude between theſe two Places be 
70 Degrees : The Diſtance of the two Places Eaſt and Weſt is 53 deg. and a half and 
ſomething more,; but the D:ſfance in the Arch of a Great Cir- 
cle is but 52 deg. and a little more; that is, 1 deg. and about This Arch of a 
halfleſs,which is but a little benefit to this,which is the chief= Great Circle over 
eſt. Thatin failing between two ſuch places by the Arch of two places in Lati- 
a Great Circle, you will in the firſt half of the way raiſe the tude 40 deg. and 
Pole 5 deg. 4.1 min. and then in the other half depreſs the Pole Diff. of Long.70 4. 
as much ; ſo that in the whole Yoyage you will alter your Za- # the Line P.W. 
titude, 11 deg. 22 min. by ſeveral Courſes; by which you ma in the Diagram of 
reify your Dead Reckoning , which you cannot do in fail the 13 Chap.of part 
ing upon a Paraltel of Eaſt and Weſt;, So that you ſee it is the of the Globe # 
beſt way of failing, as well as the neareſt, elpecially in ſuch. Plano. 
Voyages, if the Wind favour you. 


If the two Places lye under the e/£quinetial or under the ſame Meridian » The 
Diſtance between them is thus found. | 


If the two Places have no Latitude (being both under the equator ) the Longi= 
tude is the Diſtance in degrees and minutes. . 


If both Places agreeifig in Longitude , have Latitude allo of like denomination, 
(both Laritudes Northerly, or both Soatherly) then ſubtra the leſſer out of the 
greater, the Remain is the Diſtance. 


But if both Places in one Aferidiaw, have one Northerly Latitnde, and the other 
Soatherly Latitude, add them together, the Sum is the Diſtance in degrees. 
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CHAP. Ac 


Two known Places, one of them having no Latitude : 1he other having 
Latitude a4 Difference of Longitude ; To find 
1 Their Diftance i» a Great Circle. 
2 The Direct Poſition of the firft Place from the Second. 
3 And the Second Place from the Firſt. 


The Firſt Scituation. 


Frft, If any two Places being propoſed, the one under the «/£quinoitial, the 
other being in any other Latirude given, either North or South, and the Dif. 
ference of I of the Places being known ; you may find the three 
things before ſpoken of, by the following dire&ions. 

Wecall the Angles which the Arch of a Great Circle makes with the Aeridians of 
thoſe Places, the Angles of Pofftion. 

Now in the following Diagram, let X be the Entrance of the great River of Ama- 
zons, under the c/Equator;, A Q the equator, and let C repreſent the Iſland of 
Lundy, lying in Latitude, 5 1 deg. 22 min. Northerly, and C Q the Meridian thereof: 
and fbole the Difference of Longirude A. Qto be 41 deg. 22 min. 


The Stereographick Projettion. 


With a Chord of 60 deg. deſcribe the Circle E' N QS, anddraw the e/Afquinottial 
A Qz croſſing it at Right Angles with the Line NSN, being the North-pole, and S the 
South. Let X reprelent the River of the Amazons, then by the Line of natural Tar- 
gents, lay off the T angent of half 48 d. 38 m. the Compl. of the Diff. Long. (viz. Tang. 
244. 19m. or 249. 5) from HtoG, and deſcribe the MeridianN G S. Lay off the 
Chordof5 1d. 22 m. from A and Qto X and C, and the T agent of half 5 d.22 m. (viz. 
25d. 4tm.) fromH to M, and deſcribe the Para#el Z MC, cutting the Meridian 
NGS inthe Point Z, which repreſents Lundy : then the Arch £7 Q, paſſing by 
the point Z, which is the Arch of a great Circle paſſing from the Amazons to Lundy, 
and ZX Zis the Diſtance in the Arch from the Amazons to Lundy;and the Angle N E 7 
is the Angle of Poſition from the Amazons to Lundy, and N Z X is the Angle of Po- 
ſition from Lundy to the Amazons. eg tes hp as 


— — 
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By the Logarithms, 


N the Quadrantal Triangle EN, there is given N 7, and the Angle ZN #, to 
find ZZ, and the Angles Z EN and E ZN; Or in the Ken. = led. 
Triangle K'Z G ( Right-Angledat G ) there is given G Z the Complement of NZ to 
godeg. and KG the meaſure of ENZ, to find XZ and the Angles GET, ( and 
the Complement of NZ to 180 deg.) and GXZ7 the Complement of TEN to 


godeg. | 
For the Diſtance 7# the Arch A 7. 

As Radius ist0 the Cs-ſine of difference of Longitude 4.19. 22 m. 7 8-524: 

So is Co-fine of the Latitude 5 1 deg. 22 Min, ——. 4 —_ - 

To the Co-ſine of the Diſtance 62 deg. 04 min. AMEIN SS <a.» 967075 | 
Which converted into Zeagwes, is 1237 5 the neareſt Diftaxce between thoſe two 
Places. | 
.. For the Angle of Poſition from the Amazons towards Lundy, GATZ the Complement 
i. of NEEZ to go arg. ay | | 


As the Radiws, to the Sine of the Diff. of Longitude 41 d; 22 m. — 982611 


Sois the Co-Tangent of the Latirude 51 deg. 22 min. 990267 
\To the Co-Targent of the Angle ————— —— 


For the Angle of Poſition G FX Z, 62 deg. I 8 min. whoſe Corplem __ 50 SS 
27 deg, 50 mr. the Angle N EZ from the Amazons to Lundy; + ay - 


f 41:\ { . 4. « b [\ 't 3 
As Radins 90, is to Size of the Latitude. 1. d, 22m, QUaailio.m gBgapyo:..: : 
So is Co-T angent of Diff. of Longitude 4.1 deg. 22 min. A Q-- Ic@55223 | 


To the @o-Tangen: of the Angle EZ. G 48 deg. 26 min, ——— 994795. 
Whoſe Complement to 180 deg. is 131 deg. 34 min. the Avgle KTM. © Aio? 


PFROD 5 1 


' 3 + WT SZ of ; \ +» - } £54 
How to find the Great Circle's greateft Latitude North or South, 
or the Obliquity. by 


A T Or, Without the knowledge of the true Quantiry of the Obliquity of barvrigge 
of that Great Cirele, which will paſs directly over the Places propaunae hEre 
can be no compleat Demonſtration, much leſs Arithmerical Calculation of things per- 
taining thereunto therefore it is needful that the true —_ of each Great Cir- 
cle's Obliquity be diligently found to exaR certainty : which ts do, in ſome Cales is 
very eaſe, and in ſome again more difficult. 
Therefore I will propound. Rwles for the ſeveral Sciruations following, except thoſe 
that are ſcituate under the e/£quator, or under the ſame Meridian. 


If one Place be under the «£quator and hath no Latitude, and the other hath any 
Quantity of Latitude, and the Difference of Longitade being leſs than go deg. as be- 
fore 41 deg. 22 min. it is eaſily found, thus: | 
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The greateſt Obliquiry in the foregoing D:agramis HR, or the Angle G XZ 7. 


As the 


Is to the Sine of the Latitude 5 r' deg. 22 min, —= ——— ——T989273 


So is the Radius ( added tothe laſt Number ) —- 
- To the Szze of the greateſt Obliquity 62 d. og m. 


So 62 deg. g min. is the greateſt Obliquity or Latirude from the e/£quatoy, of that 
Great Circle extended over thoſe two Places. "x 


But if the Difference of Longitude be go deg. as A H, and one of the Places have no 


Latitude, 


as in the foregoing Diagram _ appear, that the ſecond Place is ſcituate in the point 


of the gr 
being in 


That every Great Circle that paſſeth over any two Places-propounded, cuts the 
equator in two oppoſite Points 180 deg. from each other, as the Ecliptich Line doth 
in the two Points of Aries and Libra, whole greateſt Obliquity 23 dep. 30 min. the 
Sun's greateſt Declination. 04 of : | 


Now if one Place have no Latitude, 00 deg. _ min. and the other have any quan- 
tity of Latitude, the Difference of Longitude being more than go deg. td find the 0b 
liquity of the Great Cirele paſſing over thoſe Places - Proceed thus, 


As admit one Place Latitude, 00 deg." 00 min. andthe other 51 deg. *2.2 min. Dife- 
rence of Longitude 138 deg. 38 min. Diſtance betwixt them is near 117 deg. 56 min, 
Therefore take the D:/#ance out of 180 ,, and there reinains 62 deg, 04min. 


As the Sine of the Remainer 62 deg. 04 min, — — —— 994620 
Isto the Sine of the Latitude 5 1 deg. 22 min. —— ——— — — — g89273 
So is Radins rr mmm nrrmmmr rm tm n——_ 10 
To the Sine of the greateſt Obliquity 62 deg. 09 min. — 994653 


As in the former Example; And ſo you may work for any Qxeſtions of this nature, 


Econdly, There may be two Places both: ſcituated-in atty Parallel of Latitude, 
betwixt the Artick and Antartick, Poles, differirig' only in Longitude, '' | 


Size of the found Diſtance 62 deg. 4 min. hs —=994.620 : 


————994653 


and the other have any quantity of Larztude ; then it is evident to reaſon, 


eateſt Obliquity, which is never above godeg. asH N; . and the other Place 
the Point of Interſeftion of the ſaid Great Circle with the eAguator. 


For Note, - | 


The ſecond Scituation, - 
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"PROBL. Ill. 


their Difference of Longitude be 52 deg. 55 min. 
I. To find the neareſt Diltance of thoſe two Places, 
' 2. The Dire Poſition of the one Place from the other. 


The Stereographick Projection. 


68 deg. and three quarters an 


thus by the Tables of Logarichms. 


| For the Diſtance, 
As the Radins, is to the Sine Compl. of the Lat. 389. 38 m, —— 9079541 


To the Sine of half the Diſtance 16 deg. Og min. EI 
F - 


E Admit there be two Places both in the: Latitude of 51 deg. 22 min. and 


Line of Choyds the Latitude of the Place 5 1 deg. 22 min. and lay from'& to X, 
and from Q to C; and take of the half Tangents the ſame Zatirude, and lay 
from K to O ; and through theſe three Points draw the Parallel of Lati- 
tude X O C;; the Complement of the Difference of Longitude laid from R to L by the 
half Tangents draw the Meridian-Circle NLS, the ſecond place is at R, and firſt at 
C; Therefore draw the C:rcle from C through R to B, and meaſure KI on the half 
Tangents, and you will find it 21 deg. and a quarter, whoſe Complement to 90 deg..is 
68 deg. three quarters the Angle of Poſition NCR. Now from the half Tangerts take | 
Tay it from the Center K to E, and fromE draw through 
the Point of Iaterſettion at R the prickt Line ERF ; and meaſure CF on the Line 
of Chords, and you will find it 32 deg. and a quarter for the Great Circles Diſtance, 


5 drawn the Circle NQS and theLinesNS and XZ Q, take off the 


In the Seventh Problem of failing by Mercator's' Chart; you may ſee there was re- 
quired the Diſtance of theſe two Places meaſured in the Parallel, and found to be.660 
7+ : But here is required the neareſt Diſtance in the Archof a Great Circle : Work 


Sois the Sine of half the Diff. of Longit. 26 d. 27 M. —— 964.876 
944417 
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Which doubled is 32 deg. 18 mi, and this conyerted into Leagues and Miles, is 
64.5 Leagues, and 1938 Ales, the neareſt D:/tance; and leis than the Diſfance mea. 
ſured in a Parallel by Miles 42. 


To find the Angle of Poſition. 


As Radius go, is to the Sine of the Lat. 51 d.22 m. —— 989273 
So is the Tangent of half the 'Diff. of Longitude 26 d. 27 mM. ———- 969678 
To the Co-tangent of the Angle of Poſition 68 d. 46 m. '—— 958951 


PROBL. IV. 


T W © Places having both the ſame Larirude, as 5 1 deg. 22 mijn. and towards the 
' ſame Pole, whether North or South, and Difference of m_ 52 deg. 55 min, 
or any number of Degrees under go: ( If above go: take it out of 180, and work with 
the Remainer the\ſame manner of way) To find: the greateſt Zarirmde by which 
the Arch paſſes, or the greateſt Obliquity. \ 


As Radixs go, to Co- T angent of the Latitude, 51 d. 22 m. —— —— 990267 


So is the Co-ſine of half the Diff. of Longitude 26 d. 27 m. — 995197 
To the Compl. T ang. of the greateſt Obliquity 54.9. 25 m. — 985464. 


So that the greateſt Obliquity is 54 deg. 25 min. And the ſame Proportion will hold 
for any Queſtion of this nature. * | "I 


PRO BLOW 
The 'Third Scituation. "a 


One Place having North Latitude, 4nd the other Place having South L1- 
titude, of bfferent Ouantities, and the Difference of their Longitudes 
leſs than go, As admit one Place having: North Latitude, 4s Landy, 
51 deg. 22 min. the other South Lartitude,.a« the Riode la Plata, 33 
deg. oo min, Difference ef Longitude betwix? thens 45 deg. 5 5 min. 

| 7 demana the Diſtance, the Angle of Poſmtion, 4nd the'preateſt Lati 
titude or Obliquity of #he Great Circle that paſſeth over theſe two 


Places, 


A Fter you have deſcribed the ontward Meridian NES A, and the Lines N'S.and 
AE, take from the Line of Chords the Latitude 5 1 deg. 22 min. and lay it from 

E toP, and draw the Line P CO, and H CM at Right AnglestoP O, take off the 
Line of half Tangents, the Complement of the Difference of Longitude, to g0 deg. viz. 
44 deg. and lay it from E to F, and draw-the Meridian-Circle NF S, whereon lay the 
Latitude, of Ris de la Plata 35 deg. from F to R, by taking 35. out of the Lixe of 
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Chords, and laying it from E to 35 , andthe half Taxgent of 46 deg. from Cto Pole, 
and draw the prickt Zire Pole 35, which cuts the Cixcle NF Sin R, which is 
Rio dela Plata: and through R. draw the Circle P RO, and mealure C N on the 
half Tangents, you will find it to be 54 deg. to which adding go deg. makes the 
Angle of Poſition NP R 144 deg. Then take the lalf Tangent of 36 deg.and lay 
fromC to K, and draw the prickt Line from X through R , and it will cyt the Cjrcle 
NESA atT; therefore - meaſure. TP on the Line of Chords, -atid that Ts-the 
meaſure of RP g5 deg. 4 for the Diſtance, the greateſt Latitude 'or Obliquity is 
V LW, which touches the Parallel of 68 deg. , the greateſt Circle P K O. 


By the Logarithms ; To find the Diſtance inthe Arch. 


As Radius to the Ci-ſine of Differ. of Longitude 45 d. 55 m. ——— 984242 
Co is the Co-Tangent oi the greater Latitude 5 1 deg. 22 min. 990267 
To the T angent of the firſt Arch 29 deg. 5 min, 974529 


The leſs Latitude 35 deg. and godeg. makes 125 deg. Take the firſt Arch 29 deg 
5 min. therefrom, and there remains 95 deg. 55 min. which is the fecond Arch, * © 


Then, 
As Co-ſine of the firſt Arch, 29 deg. 5 min. — ——— 994146 
Is to the Co-ſine of the ſecond Arch og deg. 55 min.——— —— — g01318 
So is the Szne of the greater Latitude 51 deg. 22min, —— ——— 989273 
Out of 180d. 02m. > Ye 
Take — 84 43 To the Co-ſine of g5 d. 17 m.+—1890591 Sum 


And there remains-- 95 17 


To fad the (Angles of Poſition, NPR and Þ RN, in the 


The Diſtance —— ——: _ £95445 


Oblique Triangle NPR. © {33 
_ 5 o. Arith. 
AsSine PR the D:Pancec in the Arch g5 d. 17m. ——— 0.00185 


To SimePNR the Dif. of Longitude 45 55, ——————— 9.856 2 
So is Sine NR the lefſer Latztude 35 d. and go d.— ty d. oo m. 9-913 36 


To Sine NPR 143d 47 m. which is the Avgle of hy, DH , 
Poſition from Lundy to Rio de la Plata. Af "D771" 29 
= -Then , rt; 
" Co. Arith. 
As Sine PR the Diſtance in the Great Circle gg d. 17.m. 0.001 8 


To Sine PNR the Difference of Longitude, 45 55 ———— 9.85632 
So is 5z7e NP the Compl. greater Latitude, 38. 38 ———— 979542 -.....7 


To Size NRP 26 d. 16m. is the Angle of F\___ 72 LOvLanin 
Poſition from Rio de'la Plata to Lundy. [5 bo WO EDCDES 9-93 399... A ol 


To find the Obliquity, or the greateſt Latitude by which 
the Arch paſſes. . DEER 


As Radius to the Co-ſine of the greater Latitude, Fi.d, 22 1h. —979542 = ne 
So is the Sine of the greater Angle of Poſition 143 47 ——— 97714} © 
Tothe Co-Sine of the greateſt Latitude, which is 68 d. 22 m. ——— 9.356689 
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The Fourth Scituation: 
PRO BL. VII 


The Latitude of two. Places both in one Hemiſphere being given, together 
with the Difference of Longitude ; To find, 
_» Firſt; The Diſtance z»the Arch of « Great Circle. 

Secondly, The Angle of Poſition from the firſt Place to the ſe. 

cond, And, | 
Thirdly, From the ſecond Place to the firſt. And, 
Fourthly, The Circles greateſt Obliquity that paſſeth over 
thoſe two Places. 


Dmit LH be Lundy in the Latitude, 51 deg. 22 min. and Longitude 25 deg. F2 
A rin. ( fromthe Weſt end of St. 2fichaels ) and B the Barbadees in the- Lat 
tude 13 deg. 10 min. and Longitude 332 deg. 57 min. and Diff. of Long. 53 d. 55 Mm. 


Rm L 13 
SK a 


* MEER P; J| Q | 


N 


S 


Lay downfirſt the Latitude 51 deg; 22 min. from QtoL; ſecondly the Difference 
of Longitude Q $2.9eg- 55 min. and draw the Aerizian-tirele PF S; then lay down 
the Latitnde of Barbadoes from Q to 13 , and take-of the half Tangent Line Q F 
52deg. 55 min. and lay from C to K, and draw the prick*d Line, which will cut the 
Meridian PFS.in B, the Latitude of: Barbadoes, 13: deg, 10 min. :Through B draw 
the Circle LB N, ſo the Angle of Poſition from La to the Barbadoes is BL P, whoſe 
meaſure is H 112 3 then take off the Line of half T angents, 68 deg. and lay it from 
C to Pole, and draw the Line from Pole through B, and it will cut the Zimb in G: 
Therefore meafure G L on the Line of Chords, you have 57 deg, for the Diſtance. 


? 


To 
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To find the Diſtance: by the Logarithims, 


As the Radius, is to the Co-Sine of the Diff. of Longit. 52.0. 55 Mm. —— 978930 
So is the Co-tang. of the greater Latitude 5 1 deg. 22 min, 990267 


To the Tangent of the firſt Arch 25 deg. 44 min. —— — 968297 


Take 25 deg. 44min. from 76 deg. 5o min. the Complement of 13 deg. 10min. the 


leſs Latitude, and the Remain is 51 deg. 6 min. the ſecond Arch. 


As the Co-Sine of thefirſt Arch 25 deg. 44 min. .— 995 464 | 
Tofind the Diſtance. 


Is to the Co-ſine of the ſecond Arch 51d. 06 m.——9g79793 
So is the Sine of the greater Latitude 51 d. 22 m. —g8927 3 


I 969066 


\-« To the Co-ſme of the Diſtance 57 d. oo m. —— 97 3602 


Whichis the Deſfance in the Arch of a Great Circle, being 17 Leagues leſs than by 
Mercator's Chart, and lels by 166 Leagues than by the Rhomb on the Plain Chart ; 
which confirms this to be the neareſt of all ways of Sailing betwixt any two Places. 


To find the Angle of Poſition for Lundy to Barbadoes. | 
As the Sine of the Diſtance 57 deg. 00 min. ————— 992359 


Is to the Se of the Difference of Longitude 5 2 deg. 55 min. ——— 9901 87 


So is the Co-Sine of the leſs Latitude 1 3 deg. 10 min. _— 998843 
1989030 


To the S:xr of the Angle of Poſition — —— —— 996671 


Which is 112 deg. og min. 


To find the Angle of Poſition from Barbadoes to Lundy. 


' As the Sine of the Diſtance 57 deg. oo min, — —— 992359 
To the Sine of the Difference of Longitude 52 deg. 55 min. 990187 


So is the Co-ſme of the greateſt Latitude 51 d. 22m. — —— 979541 

| 1969728 

To Sine of the Avgle of Poſition 36d. 26 m, — — 977369 
Tofind the Obliquity. 

As Radins to Co-ſme of leſs Latitude 13 deg. 10 min. — 99884. 3 


So is the Sine of the leſſer Angleof Poſition 36 deg; 26 min. —— 977370 


To the Co-ſine of the greateſt Obliquiry 54. deg. 40 min. _————— 976213 
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CHAP. - ATE 


How to deſcribe the Globe in Plano, by the Mathematical 
SCALE. | 


any Spherical Triangle, may very eafily be performed by the Globe : But be- 

cauſe the Globe 1s a cltargeable Inſtrument, and ſo every one cannot have it, 

therefore ſevcral Men, have invented divers ways to projet the Globe upon 
a Plain, as Mr. Gunter hath them in his Book of the Settor. 

The fitteſt for this purpofe will be that of Gemma Friſizs, which is nioſt uſed in the 
ſarge Mapps of the Workd, the Projettion, whereof is as followeth. 

Firſt, By the Chord of 60 deg. deſcribe the Cir:le NES, and by the Chord of go 
deg. divide it into four parts as ZE for the eAiquater, and N $ for the primary Me- 
ridian: Then by taking offevery 5 deg. of the Chord, you may divide each Quadrant, 
and number them as in the Figure : Then take off your Line of half Tangents in your 
Scale every 5 deg. and lay them fromthe Center C on the four Qaadrants, and number 
them as they arc'in the Figure; 1o ſhall you divide the Diameters XA E the e/£qu- 
noitial, & NS the Meridian. 

Now you have divided the D:ameters, they will guide you in the drawing of the 
— from Pole N to Pole 5, which are Czrcles ; as likewiſe are the Parallels 
of Latitude. 


T's and all other Queſtions of this nature, concerning the Reſolution of 


How to find the Centers of the Meridian-circles. 


You may find the Centers in the Diameter K E, if you extend the Compaſſes tothe 
Secants of every 10 deg. and with that Diſtance put one' Pont at 10 deg. in the Semi- 
diameter FE C, and the other Point will fallin E C, and be the Center of the Meridian 
of the firſt 10 deg. from X, anddo the like for any other degree, continuing the Dia- 
meter when need ſhall require it. 


How to find the Centers of the Parallels of Latitude. 


For the Parallels of Latitude, Take the Complement of the Latitude from yout Line 
of T argents, put one Point in the degree of Latitude, the other will Rand in the 
Center. h 
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For EXAM prongs orls bat 02 


If you will draw the Parallel of Latirude for 60 deg. take off the'T; "MN ] gd, of 
your Scale 30 deg. the Compl. of 60 deg. of Liviende, a ihe other will fall upon V 


the Center gf the Parallel of 60 deg, in the Semidieniver NS, continued beyond che 
Orole,- ©-00 


$o,' Take the Tangent of 4.0 deg OnTY it will onthe Piritof o dee. PT - 
Centeris at X, and fodo indrovingallPrlik of of. Latieatdes” 0 oh) Z (4 oT 
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"3-1 ; , MW o _ « O11 FILES fo I; "303 3-0 IT 4 
| The BYf, Scituation. . 1 5 cyl 51 


X is the Pojmforthe Mouth of the River of Amatons, Z, Lind 
quity, E the other Point. of Tmerſeflion with the '/£ ; 


-_ of Poſition from Amazons to Lundy , A 7Z the Diſtance ng Amaz.0 
ny: * 
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»\The Second Scituation. 


L is the firſt Place, EF is WE Trl of Longitude , V is the ſecond Place, and 
WH is the meaſure of the UE of Faſhion, | r the Diffance. The greateſt Obliqui. 
EI WITT. oY 

SJ 


2." The Third Sciruation, 


"— 
L is the firſt Place id) |Epiathe Difrrence of Low Engine , R3s:the ſecond Place 
Rio de Plata, S A the Br atecft y, Ho the Ea of Poſition 
from Luxdy, LE byvre fog Lind to Rio te Plata. 


"2 Sf 78 'T he Prurch Scituation. 


Wn WOE: | ate of Langitads is E F, the ficcnd Place 
Barbadoes at by HM is the he Merfate of the ot of Pyſtion from Lonyp and bL 
© he Pybnp fot, Ea Leo the ls 7. 17 I 
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CHAP. ttt. . 


How to ealealare bar Deares ad Minute. of Latitude the Great Circle 
ſhall paſs through for any Degree and Minute of Kagirngs, from the Me 
ridian of ths greeef Obliquity. 


By the Latitude of two Places, the Difference of Longitude betwixt 
them and the Obliquity of the Great Circle paſſing over both 
Places being given ; 'To find the Diflcrens of” 
hs 0p of each Place from the Meri- 
ian of the greateſt Obliquity. 


ET this be our Example. Lundy 'in North Latitude 5 1 deg. 22min. and Bar- 
| badees in North Latitude 13 deg. 10 on ep Difference of Longitude 5 2 deg. 


55 min. and the greateſt ear {heh _ Work fir with the [cf 
of + Mz: ur 
1 IKx Kt \L 5113 Bo 92 62 co) 0 10? 1 ny 4 (9 [its | 
Y naoqis Hit Him 15040 9fi3 bn: batt 4 . y 1. 


21iA DR Ki 26 the CoT hingent of OE 34 deg? 26 Min, — —— g, 6.8: 5059 
F \Sgis the Court r van ork leſs Latitude 13 deg. 19min, ————9- 36999, 
To the Co-Sine of Diffoof Lora of Barbulloes Bo 425m, ——=g; 21968 


Becauſe the Defprevied of \Loxgitnue of: ReehackirfronmbieObis quity.is more >" the 
Difference of Lengitude betwixt the two Places, therefore ſubtra& the Difference of 
Longitude between the two Places 5 2. d. 55 m. from 8 deg. 27 min. and there remains 
the Bur if the Di of mR_—_—_ of —_ r undy from the Meridian of Obliquity 27 deg. 32 min. 
the Difference of Longitude from the Obl ha leis than the Difference 
rg N Ved an; Ee Loreing of the ſecond Place 
Th Obi, Ra irene bf de berwixt the two Places, and the 
Remaind&rhad'been ds # lis of* Longirude from the Meridian of Obliquity, to 
the firſt Place. 


To 


Cruae, XIV. by an Arch of-a Geat Circle. 


iT7 


Tofind by what Latinide the Arch fball' paſs at 41y Degree of Longi- 
rude fro the Meridian of the greateſt LE ty Rn $: &S 


. 
fi" of T7 01 
++ £3$#+.4 


Suppole the Longitude from the Meridian of the Sreateſt Obliquity ke 7 6 N ep. 
Proportion 1S as follows. '£ 


As Radius to Tangent of Obliquity 54. deg. 40 min. -; 


xn | IO14941 
So is the Co-ſine of Diff. of Longitude from Obliq. 30 d. oo 993753 
To the Tangent of the Latitude 50 deg. 42 min. 100869 4 


After the ſame manner I made this Table, of an 4rch of a Great Grele, extended 
from Latitude 51 deg. 22 min. to Latitude 13 deg. 10 min. Difference of Long. 


Theſe are the Latitudes the Great Circle will pals through. 


52 deg. 55 min. for every 5 deg. 55 min. That is, forevery 5 deg. Difference of Long, 


On n— 


Diff. of Longit. © \ 
from Obliq. | Latitude. 
= Lundy. WW EE R 
Deg. Min. \_ Deg. Min. | - 
27 32 FRET 
3o ©O 5O 42 


FO _ ©O 42 102. | 
55 oo: $8. 58 
| 60 ov - 3% 23 
65 oo 30 . 47 
70 Oo 25 46 
Is--v00- * 20 03 
80. 27 » 
C HAP. XIV. 


How by the Scale of Tangents to Projet? part of the Globe i» Plano, where- 
by you may trace out the Latitudes ts every Degree of Longitude, or zo __ 


every 5 or 10 Degrees. 


B cal Seaman, pag. 5 by Tables. © | TEEN 
Firſt, Conſider your leaſt Latimde, and take the Compl. thereof, and ſet it 
off from A towards D, as I have done, by taking of 77 deg. from the Tags of 
my Scale, and letting it from A the Pole to D, for 13 deg. on the North 
eAEquator, or 13 deg? of North Latitude, ( which is the Complement of 13 togodeg.) 
Then make the other ſide of the ſame length, and draw the Quadrant DE : Then 
with your Compaſſes take off the Line of T angents the ſeveral Degrees, and draw the 
Arches or Parallels of Latitude, as you ſee I have done in the Figure. Thirdly, divide 
the Limb of the Arch DE into go deg. and through every 5 or To deg. draw Lines of 
Longitude, or Meridian-lines. The Arches of Latitudes BF, be nutmbred as in the F:- 


gure ; but the Lines of Longitude'you may number from either fide, as occaſion re- 
quires. . 4 j Ts + k 2tkefs 


| eo eg aid 1910249 09 95:1 57 22 ag 


Y the Line of Tangents on the ſide of your Mathematical Scale; you may ntake 
' the following Projection, which is performed by Mr. Philips in his Geometrs- - 


ide of the 


—— 
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You may, if you will, divide a Circle into four Quadrants, and draw the Lines 
of Longitude from the Center ,, and you may make this as large or as little as you will, 
by the Tables of Natural Tangents in the Second Book, as you have been ſhewed how 
to lengthen or ſhorten your Kadir, You may number the Circle of Longitude with 
360 Degrees. A I" 


D 
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ae Blank, Quadrant, being thus made, will ſerve for many Examples; eſpecially 
if you make it upon a Slate, that you may wipe out the Arch, that is lightly drawn by 
a Slate Pen betwixt any two Places. 
You may ſet down therein the two Places you are to {il between, according to 
their Latitudes and Longitudes;, and then only by your Raler draw a ſtreight Lint 
from the one Place to th 


e other, which will repreſent the Great Circle which paſſet 
be- 
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between thofe two Places, and will croſs thoſe Degrees of Longitude and Latitude, 
which you mult {ail by. | E H 

Suppoſe a Voyage from Lundy in Latitude 51 deg. 22 min. to Barbadoes, in Lat. 1 3 
deg. 10 min. Difference of- Longitude 52: deg. 55 min. T6 find -by what® Zongitude 
and Latitudes the Arch of a Great Circle drawn between thoſe two Places doth paſs. 


Firſt, Let the Line A D repreſent the Meridian of the 1and of Lundy,marked out 
by L for its, Latitude 5 1 deg, 22 min. and the Longitude thereof 25 deg. 521min, at 
D. Then from D in the Limb or Arch of the Quadrant, Count the Diff.'of Long. 51 
deg. 55 min. and this is the ſeridian of the Iſland of Barbadoes, on which you muſt 
mark out the Latitude 1 3 deg. 10 min. at B; Lay. a Rwler from the firſt Latitude L 
to the ſecond at B, and draw the ſtreight Zine LB which repreſenteth the Arch of 
a Great Cirtle' between the two Places; and if you guide your Eye along in this 
Line, you may readily and-truly perceiye. by. what Longitudes and  L atitudes You 
ſhould ſail : For where this Line crofſeth the Arches of Latitude, and the Lines of 
Langer that ſhews the true Longitude and Latitude of the Arch according to your 

elire. 40h | £ 

Now the truth hereof will more eyidently Ppear, if you compare the Latitudes 
and Longitudes which this Line interſeeth,” with the Table, before Calculated for 


every 5 deg. of Longituar. _ 
| Difference | Difference | 32 "_ 
Difference 0 of 
Af | Longitude | Latitude.” |} Longitude 
_ Oblquity. | ___ _ _ Lunay. 
| Deg. Min. | Deg. Min. | Deg. Min. | Deg. "Min. | 
Ja 55 þ 22 3» | $2.8 00 co 
2s 386 Zo OO FO 41 @2 28 
F--06 35 . © 49. 07 07 28 
5 do [:4o' eo ("47 13.13" 28 4 
f 00 jigs wot OY 07 GET. 
5 oo SO ©0.. 1. '4 :12...1.. $2;':238-.; of 
5 Oo FF ©0 38 F$8 27 28 
F Oo 60. .00,, |,.35. 12 32 28 
5 Oo 65 ©0o 30 48 37 28 
5 _ ©o 70-.00 1 25 6-3. a*-.25 wa 
$ Vo P75 060] 20 goof ap a DOES 
$ a7 8 a7 |\':13 1o |} 52: 55 Fa! 
a : ) v a | 


You may ſee by the Figure, that the Line BL in the Poznrs a, b, c, d,e,F, g,h, 
1, k, B doth croſs the Parallel of Latitude, in the third Column of this Fable, 2Mhe 
number of Degrees fromthe Meridian of Lundy, as in the 4th Column of the:Tabley 


cab ms \io 3;XY 9i1o watts of 
As for Example. 


I would know what Degree of Latitude 47 Utg. 28 min. of Longitude from the firſt 

Meridian doth croſs; and1I ſee by the Figure it is as the Table thewerh at 20 dep. 

30 thin.'of Latitude. . CLOUD WIRE TIOLY | 

. And ſo in like manner you may lay down upon the' former Quadrart any two 
Places howſoever ſcituated, by their Larirude and Difference of Longitude. 


Aa 2 
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CHAP. XV. 
Containing ſeveral Propolitions of Great Circle Sailing, 
PROP. I. 


By the Latitude, ad Difference of Longitude from the Obliquity, ts find 
the Great Circle Diſtance from the greateſt Obliquuy. 


As Radius go, to Co-ſme of the Latirade 5 1 deg. 22 min. —— g7g541 
$0 is the Sine of the aſievare of Longieuts 27 deg. 32 min. — 966489 


To the Sive of the Diſtance 16deg. 47 INI, —— —— 946030 
 Sothat 16 deg. 47 win. is the Great Grele Diſtance from the Point of the greateſt 
Obl:quity of that Circle. 


PROP. IL 


By the Obliquity of the Great Circle, to find the Latitude at any Diſt- 
ance, from the Point of the greateſt Obliquiry, 
As Radims, to Sine of greateſt Obl:quity 54 deg. 40 min. g91rr58 
So is Co-fine of the Dyſtance from Ovl:quity 16 deg. 47 min. ——- gg8109 
To the Sine of the Latirade 51 deg. 21 Min, — —— ————g89267 


Again, 


As Radius, to Sine of greateſt Obliquity 54 deg, 49 min. — — g91 158 
So is Co-Sine of Diſtance from Obizquity 7 3 deg, 47 min, —— 944603 


To the Sine of the Latitude of Barbadoes 1 deg. 10min——— 935760 
PK O:P, JIL 


By the Great Circle's. Diſtance from the Point of Obliquity, and the 
Latitude gwwen ; To find the Diff:rence of Longitude betwixt that 


place and the Meridian of greateſt Oliquity. 
979541. 


As the Ce-ſie of the Latirnde 5 1 deg, 22 min, ———— 
To Radius, So isthe Sine of the Diſ.from the Obliquity 16 4.47 m. — 946052 


To the Sine of the Dif. of Longit.. 27 d.z 3.1m. — —— 966511 
dr nd1 i, PROP. IV, | 
By the Great Circle Diſtance from the Obliquity, and the Latitude g'- 
ven; Tofind the Angle of Polition, { 5#}-ni 

As Radars 90 d. to Tang. of Great Circle Dif. 16d, 4 min. 947943 | 

$0 is T an7ent of the Latitude 5 1 deg. 22 min. 990267 

To Co-ſme of the eLngle of Poſition 67 deg. 50 min, — 957676 

G 9 3 H tf CHAP. 
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CHAP. XVI. 


How to make the true Sea-Chart, and the Uſe thereof in Mercator's and 
Great-Circle Sailing, being 4 general Chart. NR 


OR the manner of the D:zi/ion, Let the eAquator be drawn and divided. and 
croſſed with P arallel Mcridians, as before direfteds only one Degree of Zo: gi- 
tude in the Particular-Chart before-going, is 10 deg. of the eAquator of this General 
Chart. You have been direted how to make the Aderidian-line off the Scale for a 
Particular Chart; and the fame Rxle makes this. Look in the Table of Aferidional 
parts, and you will find the Difference between the e/Equator and 40 dep. of Latitude 
in the Meridian-line to be 874, 2 which is 874 Leggnesand *;; that divided by 20 
is 4.3 deg. 42 min. of the «A£quator, therefore out of a Scale of Equal p:rts, each de- 
gree of the e/£quator, being divided into 20 parts, take 874. parts, and that Diſtance 
will reach from the e/£quator to 40 deg. of Latitude. | 
And for 5odeg. take 1158 ſuch Equal parts (which is 57 deg. 54 min.) which 
will reach from the «Equator, to 50 deg. of Latitude in the Meridjan-line : And fo dg 
for any other Degree or Minute of Latitude, untill you have naade the Chart, as I have 


done in the Figure. 
The Protrafting Quadrant, 


The Pretraiting Quadrant ( you may lee the Fiexre) ſhews you at fight; without 
more words, how to make it by dividing it into eight Points, and each Paint into four 
Quarters, and the Arch within into go deg. and a Labelor Index tobe rivetted to the. 
Center, and a Hole drill'd throygh the River to put a Pia through the Center of the 
Quadrant, to lay it upon any-place afligned, and let it ſquare by the Aderidians and: 
Parallels of Latitude ; ſolayingthe Cemter tothe firſt place of; the, Judex over the ſer 
cond Place, the Limb of the Luadrant will ſhew you the Pozrt of the Compaſs, or 
what Avgle it makes with the cridian, viz. the bearing of the firſt place from the 
ſecond. OY | 14 1H HI OA | 
Now to trace out the Arch of a Great Circle, betwixt the places in a Mercator's 
Chart, in Chap. 1 3. you have the way hoy to calculate for any Qbliguity, ang to any de- 
grees of Longirude ,, what Degrees and Minutes of Latitude the Great Circle ſhall paſs 
through ; by the {ame Zwles I have calculated, for'every 10 Degrees of Longitude, 
reckoning from the greateſt Obliquity, to the Interſeltzon of the Great Circle with the 


e/fquator, VIZ, | 
Greateſt Obliquity G 54 deg. 40 min. 
For Deg. Long. . IO 20 z0. 40 TR 
the Deg. Lat. 8 54d. 15m. 52:58 $9541 47:13 42:12 


For Deg. Long. 3 63 70 85:25 25 For Dig _= rar vn | 
Deg. Lat. & 35:12 25:46 13:10 are og Deg. Lat... 


In this Adercator's Plat, G ftandeth at; 54. deg.:40 min. of North Latirawe, and X 
hut gode. of Langiade Weitward,and Eg dy. Faſtmard from Gy being the gny 
Oppolite Points in He Equator, 180, deg. from each Paint of Inter belies hs 

In every Aferidian betwixt G and A, on both ſides (the Meridzans being drawn 
at every 10 deg. of Longitude in the Chart ) make a mark at the Latitude found in 
the Table, taking it from the Meridian-line of the Chart; And having ſomarked every 
Meridian, then by theſe marks draw Arches from one to another : or it will ſuffice te 
draw Right Lines from Mark to Mark, as fromG ( the greateſt Obiquity of the Great 
Giele) to the next Meridian on each fide, and fo to the next, until you come down to 
the equator at AX on both ſides; ſo have you pourtray'd ori this Mercator Plat a 


Great Circle from Lundy to Barbadoes, one being in North Latitude 5 1 deg. 22. mm, 
at 


18% "by 'an Arch of \a Great Circle. Book IV. 


at L, the other at Bin North Latitude 1 3 acg. IO min. with Difference of Longi- 
dep. FF min. {1 
A edfake the pains, will find great delight in this Great-Girele-Sailing. Yet] 
conelude;” Thar although it is the nieareft way, it is not always the convenienteſt way 
for Sea-men, for ſeveral Reaſons known to them that can keep an Account of the Ships 
way, both by Mercator*s and TIER, which I could lay down here; but 
in regard it is needleſs, I:leave every one to his iſcretion, and ſhall ſhew you the way 
how I did keep iny Account at Sea, by Mercator s Chart. | : 


” 0 k - . 4 
-- yY 
ak —___wQ_ 


CHAP. XVII 


How to keep a Sea-Journal. 
» Would not have ary ingenious Artift, that hath a long time kept Account of a" 
” Ship's way, tothink I prefcribe him Rales, but we only give direRtions for thoſe 
that are but young Learners, that 1o they may have a perte&t Method of keep. 
ing Account of a Ships way at Sea. 

To do this, I conceive it will be fit to have a Book in Folio, and to keep the left 
ſide of your Book void, that you may write all the Paſſages of the Voyage; that isto 
ſay, when you ſet Sail, with what Wind, and what Ships are in Company ; what 
Stortns, and how the Wind was : And likewiſe put down the time that you come by 
any raisfortune, of cracking or breaking a Maſt or Yard, or if any Men ſhoulddie; 
and'alſo what Damage you receive by ary Storm, and the like Occurrences, as you' 
ſhall think requiſite : and what Currents and Variation you meet with. But before- 
all this, put down the Title of the Poyage, over the left-hand Page; in theſe or ſuch 
like Words, viz. 


A JOURNAL of our Intended VOY AGE by God's Aſiftance 

from Kingrode-Port Briſtol, iz Latitude 51 deg. 3o min, ts the 

Iſland of Madara, i Latitude 32 deg. 10 rin. and from thente, 

zo Barbadoes, i» Latitude 13 deg.. 10 min. ; 

The right ſide of your Book throughout may be divided into 13 Columns, by 
Lines, as you may ſee in the following Example. 


In the firſt muſt be expreſſed the Day of the Aſfonth. In the Second, the Letters of 
Week- Days that Year. In the third Column the Months; make it large enoughto 
t down the Latitudes you make by Obſervation of the Sun or Stars, and Currents, 
ow they ſet. In-the Garth, the Courſe ſteered by the Compaſs. In the fifth, the 
Variation of the Compaſs, if there be any. Setdown the Angle that the Rhomb 
maketh with the Meridian in the ſixth Column”: And in the ſeventh, the Diſtance 
ſailed in Leagnes or Miles. In the eighth, ninth, tenth, and eleventh Columns, {ct 
down the Northing, Southing, Eaſting and Wefting. In the twelfth, The Latitude. 
by Dead Reckoning. And in the thirteenth: Column, the difference of Longitude 
from the firſt Aderidian, according to Mercater's Chart, x 


var re e} 


— —— 
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> 
Let this be your example, 


We will frame a Xeckg:ing between the three places before-mentiohed, from Lam- 
| dy to Madera, trom thence to Barbadber, whoſe diſtance in their Rhombs und Uiffer- 

ence of Latitude, an Meriatar diſtance, | have pur over in the head of che Columns 
' in the left hand Page. 

You lee by the lett-hand Page that we ſet fail the 25 day ;, but we entred it not in 
the right-hand Page until the 26th day at Noon : for it 1s to be underſtood, That 
ſince her ſetting. {fail Adarch 25, to Noon of the 26thday, the Ship Reers away and 
makes her Way good on the $. 6. IW. 3 W. Point of the Compaſs ; but the Yariation 
being 5 deg. & or half a point to the Eaſtward, as you lee in the fifth Column, there- 
fore the Point ſhe hath made good upon is only S, W. 22 deg. 30 min. as is expreſſed 
in the ſixth. Column : Upon this Rhomb (he ſails 4.8 Leagues, as in the ſeyenth Column 
appears :, And an{werable thereunto I find in the Traverſe-Table before-going, the 
Southing to be 44. 135 Leagues, or by the Travrſe-Scale 44 35 Leagues ;, and the 
Weſting 18 +35 Leagues, by the Travers-Scale 18 #; Leagnes, as here in the ninth 
and eleventh Column appears. 

The F:gxres to the left-hand henify Leagues in this Fournal, and the two F inhres to 
the ks Had ſignify the 100 part of a League. The Southing being 44 1&5 Leagues, 
which is 2 deg. 13 min. neareſt; if that be ſubtra&ed from the Larirnde from whence 
you came, Landy 5 1 deg. 20 min. it makes the Latitude the Ship is in at Noon, to be 
'49 deg, 07 min. as appears in the 12th Column, 

In the ſame manner, in the next line, being the 27th of 24archy ſheweth, that from 
the 26th day at Noon, to the 27th day at Noon, ſhe made her way good upon the 
S. b. W. ; Point of the Compatls ;, but the Yareation being 5 deg. ; Eafterly, therefore 
the Angle of the Rhomb which the true Meridian was S.W. 22 deg. 30 min. and fail- 
ing 49 Laps the Seuthing is 45 435 Leagues, and the Weſting 18 3&5 Leagnes + So 
the Latitude is now 46 deg. 5 1 min. | 
To find the Longitude in = lait Column, convert the Eaſting and Weſting, that is, 

the Leagues in the Eaſt and Weſt Column, into Degrees and Minutes of Lorgrrude, by 
this Rule, which is near the Truth, provided theſe Rhombs differ not much one from 
another, by which Rule I found the Longitude for every Sum iti the Fournal. 


Say then, 


As the Difference of Latitude, | 
To the Departure from the Meridian : Ber9en 
So is the Difference of Latitude in Meridional Parts or Leagues. 
To the Difference of Longitude in Leagues- 


The Difference of Latitude in the South Column fumm'd up ( as you muft do as 
often as you have any notable Difference betwixt your obſerved Latirude and Dead 
Latitude) is 136 #35 Leagues; omit the laſt Figure to the right-hand 755 and then 
it will be 136 2;. | | | 

The Departwre from the Meridian in the Weſt Column is 56. 64; omit the laſt Fi- 
Sure, it is 566: So you put them down. 


The Meridional parts for the Latitude 51 deg. 22 min. x — 42002 
The Meridional parts for the Latitude 44 deg. 30min. 5s —— —— 9999 


The Difference of Latitude in Meridional parts 5s —— 


—— 2043 . 


Not that 1 
do affirm 
the Varia» 
tion to be 
E aft (44 ly, 
for I know 
ittobe rd, 
Z3omWeſf, 
but being 
wear the . 
truth or not 
it ſerves to 
exemplify 

ule, 
—_ ? 
the end for 
Example 
» made. 
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. Rile of Proportion, laying, 


How to keep a Sea-Journal. Book LV. 

Say then, ; 

eAs the Sum of the South Column, or Differevce of Latitude 1367 —313576 
Is to the Sum'sf the Weſt, or Departure from the Meridian 566 — 275281 


S$o'ss the Difference ef Latitude im Meridional parts 204.3 — = 331026 » 
| *, 606 307 | 
To the Difference of Longitude in Leagues 844 —— —— —— 292731 


| Which reduced into Degrees is 4 deg. 14 min, for the 28th. of Adarch. 


But let us proceed with our Fournal. I obſerved the Aderidian Altitude' of the 
Sux the 3 1'day at Noon. I find my Latitude by Obſervation 38 deg. 30m, which, 
by Dead Reckoning it, is 38 deg. 38 min. 10 the Difference is 8 min. Southerly ; but 
being afſured of a good Obſervation, 1 corre the Dead Reckoning thereby by this 


IITTT_—TITITI79N4T7 


As the Sum of the North Column 1201 


Tathe Sum of the Eaſt Column 520 ———- — —— —— 271600 
So 19 the aforeſaid Increaſing Southerly 27 —— -—— w— T4317 36 
| | 414736 


To the Increaſmg Weſterly 335 Leagues ————— — 106782 


Which is 1 Leagae z5, and ſomething more, not to be taken notice of; 


This Rule of Proportion Mr. Norwood hath laid down in Page 111 of his Seamans 
Prattice, in the Deſcription of his Foxrnal from Barmoodoes or Summer Iſlands to the 
Lizard; which is thus. 


Now this Difference being found, I put down in the South Column the Difference 
2 225 Leagnes, and the Weſt Column 1 75 Leagues, and under Diſtance 2 75 Leagues: 
Now the ſame correRed is by Obſervation 130 775 Leagues, 120 135 Leagues South- 
ing and Weſting 52 Leagues 8 min. ſubtra&ed from the Dead Latitnde, make 38 deg. 
30 min. the true correted Latitude according to obſervation. 


In like manner, upon the third of April I ſhould be in Latitude 32 deg. 19 min. but 
by very good obſervation, I find the ſhip in the Latitude 32 deg. 30 min. that is, not 
ſo much Soxtherly by 11 minutes: therefore to corre&t it by Obſervation,I put un- 
der Diftance 3 {7 Leagues, and in the North Column 3 $$; Leagues, and in the Eaſt 
1 255 Leagues, and under Dead Latitude 11 minutes: | ſubtract the correted Differ- 
ence of Diſtance out of the Sum over it, and likewiſe the correted Difference in the 


| NorthColumn out of the Swn in the South, and likewiſe the Eaft out of the Weſt Column, 


and add the 1 1 mn. to the Dead Latitzde, and then you have the Sym correted: but 
if there be any Cxrrent, you may ſer it down, and allow for it, and note it down, as 
is that Example following the firit of April to the third, and by your T7 averſe-Scale 
preſently find how much the Current hath fet you to the Eaſt-ward. 


But if your Courſe be neer the Eaſ#and Weſt, it is ſufficient to corre it in Latitiede 

| only, as in the Example of the 12th and 13th. 

In ſailing Eaſt and Weſt, you have a of May, for in that Caſe the Longitude can- 
Rule in Problem 7. of Sailing by Mer- not be correted but from ſome further 
cator or Mr. Writes Chart. ground. Now to ſet down this Reckoning 
S, upon the Plain Chart, or common Sea-Chart, 
every day, it is needlefs and unneceſſary : The better way is to ſet down every one 


of the Sams as they are correted by Obſervation, in the ſame manner as you are 
directed 


Canae,X VII. How to prick down your R eckonings. 


'K WS. $% \T >. 
1 


the Difference of Latitude and Departure trom he firſt 


: ridian, you may ſet it down 
on your Chart as often as youpleale. »o .Þ s 2:38utit..t 


i F 


Chart,you have in the 12th and 13th. or laſt two Columns of your7oxrnal the tubſtance. 


and principal {cope of your Reckoning :-let down as often. as you ſum up.or. corre&- . 


our Reckoning : namely, your Latitude and Longitude ;, which whenſoever you have 


grees of Longithde and Latitude, you\may, readily dp it. » 41 47 ' 
As for Example. 


; Suppoſe I would ſet down the place on the Chare where the Ship is, from the 2 5th of 
Aarch to the 13thof Aay, 1 find the Latitude againſt the the 25th of Afarch 5 1 deg. 
20 min. and the Larirnde of the Barbadoes 1 3 deg. 10mift. and the Difference of Lon- | 
gitude 52.deg. 35 min. Therefore in the Latitnde of 13 deg. 10min. I draw or point | 
out an occult Parallel, and reckon 52 deg, 35 min. from the Iſland Landy towards the | 
F IWeſt: Idraw by that Longitude an occult Meridian, the Interſeition of this Meridian 
FF with theforefaid Parallel is the Point repreſenting Barbadoes, or the Place of the | 
# Ship: and the like is to be underſtood of any of the other. 7 
And fo I putdown in the General Chart of Mercator the 8 Points of the Ships Place; 
1a 2b, 3c, 4d, 5e, 6f, 7 g&, $ h, as there you may lee, 


dy 
' 
56 


ut if you are deſirous toſet down your. Reckoning; itt a, Mercator on Mr. PE Ke 


2 defire to ſet down in the foreſaid Chart, or any: other [graduated Chart, with De. : 


—— 


——  —_w———_C 


di ed in the latter.end of the third Chapter of this Bogk 3 and ſo by the total Sas of 


— — 


ot 


za”, 


14 Fonrnal of our Intended Voyage, by Gods A ſſuſtance, in the Good © 
Ship the Eliz. of B. S. S: Commander,” from Kingrode, in, | 
Latitude 51 d. 30 m. to Madara #n Latitude 329. 30 m. 2 
and from thence to Barbadoes, in Latitude 13 d. 10 m. [ 


's(vq 729 


«x 
c—_ f 
oa —_— —_ 1 2 

M4 —_—— 
_ — : 


——_ 


Set fail out of Kirgroad, in Company with the John bound to Cales, and! ? 
Anne bound to Virginia, the Wind at E. N. E. thick rainy Weather, | 


to Acrcator. 
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A Generall ,Sea. Chart According 
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nn their Fundamentall Diagrams in the Second Booke of this Treatiſe, and their uſe exemplified, 1 in the Reſolution of 
ents, the maketng and neceſſ ary uſe where of 1 Ls Demonſtrate a . 


L—_— 


The Journal of our Intended Voyage; by God's Aſſiſtance, muche E. of B, $5, Comman- 
der, from £#uz4y, in Latitude 51 4. 20. to the l{land of 21adara, in Latitude 32 4. 30m. 
Courſe S.S.W. 1 4. and half Welt, Diſtance 41:1 Leagues, Meridian Diltance 167 
Leagues, Difference of Longirude 11 4. 16 m. from A124ara to Barbadves, 10 Laritude 1 3 
d. 10m, Courſe S. W. 61 d. 14 m{/Diſtance 798 Leagues, Meridian Diftance 698 Leag. 
Difference of Longitnde 41 4. 40 x. 

| Eaſt Deg. from tlc | Dutt. D1.La Dit. La.|dep.j Dep. SiG20\dif.Lo. 
$5W: \a Varidtion.'\;Merid.SW. 25 dj} 41.t 377+ 1377. 167 | 167 324.30|t1d.16' 
SWbW halE W ' '©> S WI yeh, 798 387 le 3871ea, 598 | 638 ,13d.10 41d.4c/ , 


| | : Courſz 


c—  __ —_—— _—_—_— "”—— ——_ —— - ! un cya PTE s © Rang ——_ - LF" 
Latitude by*Ob#| ' | Courſe by * Variatlon of Degrees from | Ot, urs South. EAR] Wer jEAt- by!Ditt. or 

| Re Pm a eſt | L 
| ſervation. Compals. Compaſs. | the Meridian. jiailec. C dead R.| ong1t. 


OC I ___ 


| | Deg. © Min | Points. Degrees,  |Leag, Leag. Leag. Lea. I 'D. _ 'M. 
26| & jet ſail March 25, |. 48 | 5 1937] 49 07 

c ] jÞl b b ah £543 5 | 49 A 1S 7TJ 46 gl 

I 4as|c 44 deg. 31 min. 


> { y FOI. - - _19 92 44 30 
FLV Add upthe Numhers, the ſum is I 136 * Gy =, 
d | - SS W 2 deg. 45 min. EfSW 25 d.15 m.j; 43 | .. | 19 39; 42 34 
e| q>deg-27min.| SS W. c degree Ealt SW 220.32m.| 46 4 \ | 17 60 
L5 38.deg. 30min. -E.£5 degree Ealt (SW 22d. Zom.l 39 | * 03 _I4+ 92 28 
; | Add up the Numbers, the ſum is 128 17 $0 90 
| \ |..,,. . |CorreCtion by Obſervation 29 of Io 
my” i ©, ** [Theſum correttedis ' .. ,130 9 52 ©© 
2 © [Difference of Latitude, Depart. from ficlt Merid. 278 | _ 250 oF 108 64 
HE a Currentj 'S W b S[r1 d.zom.C ur] W 329.30 m.| 43 42 17 99 
2}a| 


ſersE.byS. | SW bS {11d.3om.Cur.|'S W 22d,3om, 
+. 32 deg-.39 min}, SW b $ [rt &30 m.Cur,\S W 22d.3om.| * 42 
Sr to the Eall-, dup the Numbers, the ſums 7 - 
ward by the Cur-|Correttion by Obſervation ' 
rent 1n 3 days, 22,The ſum corrected is | 
4 C |Leag. and almoſt Madara Ifland bears Weſt diſtant $8.58; 
1 HhalfEb S.byelti.Nifference of Latit.,Depar. from the firſt Merid. 4.8 | 


Set ſail April 23. S i dl, 30 Ms Ealt SW 284d. 3om.| 36 


from Madara. by Current. 


2d, 45 m.Eaſt;sSW 30d. 45 m. 

27 deg, 43 min. | W33d.45 m. 

25 deg. 54 min. « > W 45 degs 
23 deg. 47 min. SW 45 deg. 

_22 deg. 40 min. S W 45 deg. 

* [Numbers added, the ſum is 

—|CorreCtion by Obſervation 

Sum corrected is 


SWbW oo degr. | 47 
SW b W | ©o degr. 43 
SWbW 09 degr. 44 
16 deg-5Jamin.| SW hb W 39 |. 


218 | 181 26 
7 84 33 O | 13! 
2 [74 76 16 59 
__ 


lo 2 
IN _ [Difference of Latit. Depart. from firſt Merid. 782 2) ] 
I6 deg. 14 min.[W > W halt W5cegr. WS W67d3om.| 31 26 64 16 15 
[5 deg. 03 min. |W S W half Wis d. Zo m. WS W 674d.3om.| 46 42 50. 15 22 
WS Whalf W,5d. 3o m. —_ W 67d3om. 33 30 49 14 44 
14 deg. 03 min. |W 8 W half Wl5d. Zo m. WIS W 674.3om.| 3o 27 72 14 09 
Aid up the Numbers, the ſums 2s 140 aw I 
CorreCtion by Obſervation Ss 2 + = 13 
um corrected is I45 2 132 15 I4 C3 
| ___ ______ |Di*Ference of Latit. Depart. from firſt Merid. 927 631 39: ; 36 © 
L3 deg. 45 min.jW b> half Wis deg. half !15W $46. 20m. 55 | 43134 _ 
| | JW bÞS half Wſj2 deg. 5om.|5 W87d.11m.! 60 | 99 921 13 39 
13 deg. tomin.!W þ S$ half W oo deg. oom.15W 98d. 3om.| 51 Go o21 13 og 
Ship'sinLat.Bar- Add up the Numbers, the ſum is 166 | 164. 67 | 
'badoes 69 lea. Ea Difer=nce of Latit. Depart. from firſt Merid, 1092 79 <6| | | 48 41 
"13 deg. 20min! Weſt "5 do Cur:ers|5 W 3d: 22 ml 39. Rn See 9% 
13! (TheCurrentfers W by N |S. 2d. 45' Cur. |S WB1d.3om.| 26 | | 25 71 13 F 
3]__ $60 371 13 10: 52 39 | 


— 


13'&' 13 deg. 11 min. Difference of Latit. Depart. from Lundy 1163 
13} _ iBardadoes Ifand bears Welt diltanr of Leag, 5 B b 


—— 
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188 How 10 find the Latitude, &c. Book 1V, 
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CHAP. XVIII 


A Deſcription of the following Table of the Latitude and Lon- 
gitude of Places, and the way how to find both. 


Longitude of Places from the Aeridian, which paſſeth through the Cape de 

Verde Iſlands ;- and others have the beginning at the Canary Iſlands; and. 

. Fodocns Hondins beginneth at the Iſle Pico one of the Azores; and Mr. 
Emery Mullineux dothaccount the Longitude from the Weſtermoſt part of St. Michael, 
another Iſland of the Azores : who albeit they differ greatly in reſpett of the be. 
ginning of their ſeveral Longirades, they come all toa pretty near agreement for their 
Difference of Longitude from any particular Meridian or Place : and for the exa& 
ſetling of Latitxdes, we have many certain helps; but the Longitnde of Meridians 
hath ftill wearied the moſt able Maſters of Geography. 7 7 


SHE ancient Geographers , from Ptolomy's time downward, reckoned the 


By Latitude and Longitude, the Geographers ftrive-to repreſent the Parts of the 
Earth, that they may keep Symmetry and Harmony with the whole. 


Caae. XVIII. 


of the avvſt Notable Places: 


WORLD. 


'OE THE | 
LONGITUDE and LATITUDE: 


OF THE: 


TABLE. 


_ , 


Fanpoſd after anew manger, by begioniy the 
; ſaid Longitude at the Meridian of the "moſt 


- Soutbern Port of England, the __ Rach 


, < f | 

I3& 44. *% «i. 
— ePo ric dt 
af TITS 


By Cape, Samuzt STurMy, i 


e4VL9I 1 
© iTEY Q1,, 


MEU) 
<> ORAL) 
th a-Coaſt of New-found-Land , a 967 -E Nerth | We £ ; 

rel | _ The Places Names. Laviend] ofreh: ' 
a1 (ics 40 D. MD.,,..M; 
£7 North | Weſt | Cape Raya 48 og(52.,,.491 
7, Places Names. Latitude| Longit. | Cape Dapanica 54 ©1[53;..21 

D. MD. AM. New-Eng.CapeS:Chiarles 52 48;52;..23> 

Cope Honblants 52 .1t|50 | 14] Cape Brittan 46 152.57: 
Belile Fl 02/48 44 Cape Salila 43 46'55.:.22 
Cape Bonaviſta 49 "19/47 42| Cape Codde PL 1'6 4.1..732 
Trinity B 48 54/49 ©4\ Boſton 4.2 3964 36 
Bacalao Iſland 48 40/46 55| Plymouth 42 07,62. 35 
Conſumption Bay 48 21]/47 49] Nantucket 41 o860 p17 
Cape Se. Francis 438 01147 - 27| Mattins Tinyard 41 17% AA 
Cape Deſpaire 47 36146 03 I 
Cape de Raca 46 2746 30| The Sea-Conſts on the main Cont: nent i in, 
29 Bulls 47 28/47 r1| . America, or Weſt-India ; -. 7 a1 

John's Harbour 47. 4747 21| PRE 
Pha tia Bay 47 3 2.47 41] The Places Names. = Hou 
Cape St. Larinſo 47 1048 591i. © | 
Iſland St. Paly 47 3650 18] Elizabeth 1land 41 oth bY 


Bloik - 


ago A Table of the L the Lat. and | ong, of the | "Beox/ LV; 


" North | Weſt | OY | W, ft 
Toe Places Name-. Latit.\ | Longit.f The Places N. mes. Latit. nog 
D. M.D. PAY. , D. MD 
Bloik Iſland 49 55 '62 36|Barbadus os rolg2 pr 
Long Ifland £ 40 45193 x1 12.53 06 
Cape May 39 $55 04 Ss 10 4533 31 
Virginia. Cape C 37-405 12 1054 32 
Cape Henry 7 01/05 38 2. Vincent 12 50.54 28 
Cape Hatcrals 35 4965 46 | Guardadupa 16 OO'55, 31 
Cape Fara 34 0669: $6| Monfatiat 
Gan de Catocha 21 23/89 37] Maves 
a Eegroy | \ \26 08/76 ! 19, St. Criſt 
rs rafias 15 3170" 56 0nd Deb; as” 
Cattergaine * 10 24/65 06|Ifland Blanco 
Bay Tonto nc 42] 10102 . 36] Maxgaitz 
Cape St. Roman t1* 55160 36 Turrugt* h 
Cape Dacodara 11 o8|56 38] Iſland Derickilla 


Cape Trag, or 3 Points 11 17(55; 14 ii} Boca" 

Cape Brama o9 21154 16|lfland Deavos 
o8--- 20/5 3 ,,41|Bonoga 

06 ogl5o #56 [Quiſla ./ 


o5* 58149 $2|0ages | \ 
L ELO: {-512 2 
; ——]| Middle of Hiſpaniola 
The Weſt-India Iſlands. Weſt end of Hiſpaniola 


Eaſt end of Jamaica 1 


; 


« $ ny COULTOAG © 7 , TYLER . © 
S[13 Bi, ) North'| Weſt. | Jambiea Flarbogr 


Where Spmcho 1d LO 171 Ep of Ca 

Defoatcata Iſland Y 212 23/48 ih p=anary, IO 1101 11364 {7 
La Burmuda 32 25/56 00 gg 

—_—__ _. _} 

Teavis 27 #27171 94G =_ 

Sigvatro | ., .. 26 1868 45 rs _ 

Guatro © 2 4: 26 igpie8- 00 es - 

Guamina _ 2x a 
| nt Iſland Delas 

Soy | 23 5066 39 Drs 


. 23. O5166 .$S1I Lab 
WR” >. 9 armaia 
= TT 5, ans: 1, "2 Iſland Dearanas 


Thague © 21 1967) 03, In 

| | IF 

Lrarygy Is £2 alu w 320f bs The Iſland of letrce 

Tavaqua! ' 25 10/71 30 St. Andrea. 5 
Yamiat © © 2 22/70 10 | BP Re + 
Sr. John 18 $060 42 th 
Santa Cruce 17 42/59 78 The a Coaſts of Brazilia. 1 
Anguilla | 18 TA O25 3 
St. Martin | 18 35; 6. 47 South Weſt -, 
St. Bartolama 18 I5 56 33 The Places Names. Latit. | Longit, 
Barbada . 17 1855 39 D. MID. M. 
'Antego "1.9.1;20 32/54, - The River Amazons oo ool41, .30 
Daſſijada 11216 0054 © 36| The Iſland of Sr. Paul _ o9_ .55314..; 39 
Marigallatita : _ 15 41j55 - The Ilarid of Aſcenſion 07 . 48ſ20. 96 
. Dominica, "15 oog55 of |Cape Blanco . 02. 25122 ..29 
Mattalita 14 20 54, 4+ INind Rocas 03. :421.7. ..u9 
St. Lyeia. EY 3053. 43 Tand Farnando 03 golitg 16 


Abratho 


—— —— 
— — 


Crap, XV! IT. Chiefeſt Places of the World. os 


Sons | ug Narth | Caf 
* , . al: 
The Places Names. _ Fs | The Places Names, TLatitud. ch 
Abratho | O5 OO 7 56 D. - MD. Ad 
Cape St. Raphali O6 10019 36 North end of Sumatra © 281116 35 
Cape +t. Auguſtin o8 25118 28 Gomalpala oF 4©c[i16 29 
River It. Mignal Og 30119 o1 Niobar O7 OO! I5 C4 
| The River Roal it 2010 as Iſland Deſombro o8 cOl[tiy 24 
River Gianda 14 4922 os| and Ruſta cg- felt 4s 33 
Cape de Abeotho 17 e281 42 Quarinibar 11 10[1ty 44 * 
St. Harbara. 18 11/21 o6 Chitra Andomaio I2 O©C{I I, 41 
Iſland Aſcenſion 9 1h 0 Iſland Dandemajo 13 OOjL1, 39 
Trinidada 19 Follg 24 Iſland Decocol; 14 3?PHs5 Iz 
St. Maria Dagaſta i109 38[12 14 Celloan Oz $F£ 99 39 
| JIandde Martin 19 ge 7: , Doda Safia cg 493 08 
| Iſland de Pidos 21 2s Fl Andaio 23 30190 y* 
| Cape St. Toma 21 47(23 38 Garine. Io 5O©0j9g0 56 
Cape Frio 22 "'g 2/24 | 43| og O5]91 29 
Cape St. Maria 35 oolz7 11 Cuballa 03 $3/91 oy 
River de Platta 35 goas 52 Iſland de Profol io 23190 55 
Port St. Juliano 50 ocly2 30 Ifland de Zocha 11 12190 45 
The Sreights of M- Chorebaman I2 32187 FF 
gellane F3 3056 g3o[ducatra 
Cape deSancto Spirito 52 2c{58 30 Abdelcari 
Cape ViRoria, We# R ]  Apoluaria 
: end of the Streights 3 3* 3 65 40[Adu 
Lima Cape 12 oo8> 30| D<gomo. 
Cape Guya, Cape Blancoos 1c|85 30 Piedros Blancho 
Cape St. Frainſco o1 3ol8> 30| Dicgogratiola 
Cape $t. Frances North.| Weſt | *<tHermanas 
Point de bon matre 07 3080 oo Domes Caicuhas 
Nombre de Dios. W. Sea 10 oolj7 30 Iſland Quellallo 
Nova Albion, or New De Almiranta 
England,n the South Agnalaga 
Sea, the back ſide of ( #* 221152 30} Aſdore Has 
it John de Nava 
Cape de Fortuna ( Ani- Coſmobedo 
ar. fra. : 55 30j70E ©O| Donatall 
Infulz Salamonis So. Lat.\W. Long. Aign6s 
Nombre de Jeſus o5 Fol169 30| Johnde Comoro 
Tapan Inſule. 36N.o0|[153Eco Pemba 
Cape de BuenaDeſco 018. oo[155 oo |£2nziba 
4 wy Manfia 
| , John Demiz 
** Comoro 
| Monhalla 
The Eaſt India J/lands. -— cnc 
"3 St. Chriſtopher 
| South | Eaſt. |Johnde Nova + 
The Places Names. Latitude| Longit:; |\Baſlas de India 
| X | . ||North-end of $t, Lau- 
; | D.' M.\D. M.\ rence. ' 
Hipon Iſfand o6 45/125 20 St. Apohima 
Bantam, Eaſt-India o6 © 15|I15 34 | Domſcaicahas 
Jamba Iflands Ot 49}I25 25 Moroſlaſs 
South end of Sumatra OF F2j125 48 Doſgarias 
Middle end of dumatra ar 30{120 49 |St. Branda 


Englands 


eee ets ens 
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| South | Eaſt | 

The Tlaces Names. Latitud. Longit. 
Englands Foreſt 20 50/74 14 
Diego Roize 20 05175 54 
John de Lisbone 25 wh 32 
Romoras 28 1o}81 21; 
The Sea-coaſt on the Main Continent in the 

Eaſt India. 
: North Eaſt 
The Places Names. Latit. | Longit. 


Malacca 
Queda 
Riverde Care 
River Bongale 
Aicopoir 
Samnabron 
'Arme Gon 
Naga Patam 
Cape Comorin 
Cochin 
Callant 


'Mongalar 


Dodall - 

Goa 

Chaul 

Calecut iz Eaft India 
Macao #1 the K. of Pegu 
Domon ' 


Dio ' 

River Decinda 
Gudar © 

Cape Machoaridan 
CapeRuſſalgat 


Cape de Pontv 


Dofar 


River St- Luſlea 
Bay Doliagoa 


4 River de Valta 


The Sea-coaſt from Cape Bone Eiprance 
to Guiney. 
| South | Eaſt 
The Places Names. Latitude| Longit, 
| D. MD. "AM. 
Iſland Defittian 36 $71 A 
Iſland Degiaiatica 37 $6114 og 
Cape Agullas 36 20133 54 
Cape Bone Eſprance 35 *50[32" 54 
Cone Sacos 29 40130 I, 
ention Ifland 07 4805 24 
St. Elana 16 0O3j10 »v8 
St. Elana Nova 16 O3|'g9 48 
Baſſas 17' 45[27 35 
Cape Lado 10 Ooſ2g 23 
Cape Padron o6 Ooſ2g of 
Cape Lopas ' O01 . OOhtF »2x 
Anabona Iſland ot 22122 +56 
Iſland: St. Mathaos 1 4007-45 
Ifland St. Toma ooN.10|13- 34 
Iſland'Chocos '-:00” 40[23 150 | 
River Gaboan 'o0 aioſ27-.16-. 
9} River de Angai O1 ©0[27 30 
Iſland de Principas 01 Fol2y 14 
Iſland Defarnanda O3 | 10[26--:06 
River Boilin O2 - 42127 29 


River Decainaronas og, / o0I27 06 


_ OCR as. 


The Places Names. 


Old Callabar 
New Callabar 
Cape Formoſſus 
River Binniri 
River Dallagoa 


.Cape 3 Points 
River St. Andrafs 
Cape de Palmas 
River de Caſto 
Cape Mounta 
Cape Roxo 

River of Gambo 


Cape de Verd;: 


m"_ S ops from Samſons River 10 the 
ver of Gambo, Coaſt Guinty au 
Barbary. ; w | ”Yy 


The Cape de Verd Iſlands. 


The Places Names. 


Abrolhs 
Vigia 

St. Paul 
Rochals 


Varo 


Vigia 


Abrogo = 


Brava 
Fogo 
Lantiago 
Maya 
Bouaniſta 
$all 


- $f. Nicholas 


S&. Lucia 


St. Tincant 

St. Antonio ' 
Cape Blanco 
Cape Boyadojo 
Marquepana 
Cape Denao 
Cape Gillam 
Cape de Gaato 
Cape Cantin 3 
Tangire Eaſt Longitud.  : 


North 

Latit. 
D. A. 
OO CO 
O3 OI 
5 
OZ 30 
14+ 24 
12. - 36 
16 306 
14+ 49 
I4+ 42 
14. $3 
15 OO 
24 
17 OO 
16 30 
16 50 
6 0 
17 O7 
20 30 
26 55| 
27 - 32 
28 52 
29 FO 
Zo 3O 


The Sea-Coaſts on the Main, from Tangire 


ro Joppa 77 the Straits. 
- | The Places Names, 


Wadallo #: the Straits 


Ballis 
Oran 
Tanis 
ally 
Argier 
Tadallis 
Ragin 
Gion 
Gigaria 
Colla 


North 
Lattt. 


North | 
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Eaſt 
The Places Names. Latit. | Longit. 
D. M.D. "Mc. 
Stora 37 Ogll5s 44 
Bona 39 . 19116 * 44 
I 37 30[17 50 
unis 36 5oOolt 2 
| Wi Cape Beun 37 Os $ y; 
JUL . 
Sufla 36 02118 o7 
D. a4 Britto 35 2$119-ig1 
rs 4 Cherunne 34 56118 36 
Ce ns Cape Mizarrata 32 18/24 05 
. 5 Cape deSolli 31 nm25 49 
4 | ”9 
16 76 CapeRuſlutta 2. 58/29 2 
12 07 (pe Roattini 33-1 63 2 O4 
bo Alexandria 30 4041 28 
1 Michallat 39.  3966"oy 
Ns! nay 30 3541 44 
14 $6 Joppa 7. 4243 39 
14... 32 
” 8 - I _ 
13 49 
1:3. . 36 
15 441jTheCoaſt from Antiechia to Sagua #2 the, 
16 08 Straits. 
16 32 
16 56 
—_ North | Eaſt . 
2 52 The Places Names. Latit. Longit. 
_ORs A D. MID. A. 
1 46 From Antiochia to Saguaz4 54146 26 
1 29jc*pe Pollopolla 35 35144 01 
1 25 Cape Seridioni 35 5S5l4l 24 
1 o6|cape Decoxman 36 16136 44 
1 49 Cape Babarnau 37 58136 22 
Land Miri 39 12137 Of 
Incommodio 49 26149 39 
Conſtantinople 40 56140 33 
* (Gallippolo 40 20137 59 
Cape Degriffa 40 12137 IT 
Cape Pimra 40 26132 "23 
Cape St. George 39 28|32 10 
. [Cape Collo 37 4oſz2 35 
Eaſf. |Cape Sille 7 15]31 52 
Longit. |Cape Matapan 36 28130 53 
Caſteltornis 37 45130 32 
'D. AM. Sromaſtra 38 380 40 
3 13 CapeLinga 40 18j129 38 
3 48 Hirafſa 409 57130 38 
7 $9|Antavara 41 49130 54 
9 18 Cattaro 2 2129 47 
o 48 Raguſſa 42 2928 57 
10 54 Stanio 2 57/28 IL 
It 25 [Trovor 43 3027 37 
It. 44 Cape Caſta 43 2726 4.8 
r3 30|Salconico 44 01/27 24 
14 26|Zaro 44 0526 39 
15 14 |Sagua 44 47'25 49 


GC 


A Table of the Lat. and Long, of the 


Book LV; 


From Cape Fiſtria to Giblitore. 
North \ Eaſt 


St. Penaga 
Andrea 
Ipſava 
Mortalin 
Staviſratta 
Lamnoſs 
Embrols 
Palamos 


Toſha 


Sapiehtia 
Stouty 

Zant 

Cape Sidro 
Paxa 

Corfu 

Faimo 

Seſſino 
Pianaſſa 
Trinite 
Pollagaſſa 
Mallida 
Corlella 
Auguſta 
Catilalla 
Catſlo 

Liſſa 

Buzo 

St. Androa 

| Poma 

Ifand Grefſlo 
Sauſſaga 
Piper 

Malta 
Comino 

Eaſt end of Cyprus 
Middle of Cyprus 
Weſt end of Cyprus 
Rhodes 

Sivia 

Gozo 


Eaſt end of Candia 


| Middle of Candia 


The Places Names. Latitude| Longit.” 
D. MID. 24. 
Cape Fiſtria 44 49 24 10 
Venetia 45 37122 45 
Gorro 44 .57]21 35 
Giavocha 44 19|21 26 
Ancana 43 25124 , 29 
Angollo 41 31]27 02 
CapeSt. Maſſa 29 52126 53 
Gallipoli 40 oB8j27 04 
Cape Callom 338 Fol25 40 
Cape Sparta-venta 37 46124 16 
Pollicaſtro 40 cB8|24 oz 
Sallarno 40 Fll23 32 
Napolis 41 OB8[22 Fl 
Rome 41 Fol21 Og 
Ciritacha 41 46]20 24 
Leagucorne 43 2819 03 
Cape Malle 43 Fills 37 
Cape Larci 42 5FB[14 38 
Tallone 43 Ool14 O4 
Marſilia 43 12112 44 
Cape Degofrito 41 4111 18 
Cape Pallomallo 40- 10] 8 39 
Cape Martin 338 46] 8 20 
Allagant 38 20| 7 14 
Cape Paul 37 280/79 11 
Cape Degat 36 4] 5 24 
Valis 36 49} 3. 33 
Malagoe 36 45] 3 O7 
Giblitore. 36 409' 2 06 
The Iſlands in the Straits, called the 
Archipelago. 
North| Eaſt 
The Places Names. Latit. | Longit. 
D. MD. M. 
Sarfanto 36 57133... 39 
Sarfo 37 17/33, 22 
Famania 37 2833 16 
Trava 37 4934 41 
Pipor 39 3233 $1 
Lafſor 39 5833 þ I 
Lamo 39 4433 
Stripo 39 1033 


' Weſt end of Candia 
Scarpanta 

Caros 

Langa 

Stampalia 

| Levatta 

'Niza 

8 Cavari 


- Palla 


The Places Names. 


Eaſt 


. Longit, 


D. M. 
33 03 
14 46 
35 11 
35 | $2 


35 14 


39 41135 49 


09,36 Og 
14.36 O4. 


40 O035 1g 


Iſlands 7x the Straits, 


36 


Cardinals 


59 
54 
'Z1 
16 
69 
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The Places - 


Cardinals Hats - 
Forleonart 

Millo 

Goza | 

| Samatto 
Lampadoſſa 
Linofſa . 
Pantalaria 
Kambro 
Maritimo- 

Maſſina 

Eaſt endl of Sicilia 
Midale of Sieilia 
Weſt end of Sicilia 
Uftica 

Allicur 

Fallieur 

Liftallin 

Lipart 
Volcana #51 
Stromballa 
Foldemaſſina , 
Ifcia hi 
Ponuſla 
Palmarolla _ .<\ 
Ginnute 
_ 


Crifta 
Flanofſa | © 7 
Lilbo-- O77 
Caprera - 
Gargond - - ©; 
North end of Cayics 
Addle of Corh 
Seuth end of Coryca 
Taloro:.-. -; 
Azanerd - ©» 
North end of See linia 
Middle: of Sari 
South end.of a inia 


{he Ilandof St; Pedra 


Imadefollo :; 
Callatta - - 
brean!.» 1 
lombratta i 2 
Eviſſa It's 17 
' 


FH 
> - OS 13 
Y 


f 


North | Eaſt 
Latic. Longhorn ———_ as 
D. MD. AM. The Caiiayy Iſlands: *** 
o_ 25132 31; \ £28 
36: F327] __--. North | Weſt 
36 40j33 1 . | Th 
 _ bi The Places Names. Latnud. Lough 
35 4619 39] 
35 $819. 59|Forta Ventura" 
36 20:0 OF | Sanſlbrotta 
36 $319 35| Allegranſſa 
37- T0|is 34| Grand Canary 
37 $2120 O2Z[Tenariff 
38 O72z3 21|Gomars 
37 07123. 24|Faro 
O9 | Palma 
07 | Salvagas 
$55] Dazarts 
47 | Madara 
OT | Por. 'Sant0 
32|- . 
27 WI 
$0 | a > gall: 
©2|. Ar: A. 3 
29, I Fil reigeh 
- The Weftern Iſlands. 
59| North | Weſt 
_ The Places Names. Latitude| Lotiyit: 
3091: .:.7 hornet 4 
L 451305 
51 oY D. M|D5-M, 
33] Abraoſo 37 yy ety 
361 Vaſo 40 30]:450228 
211Coryo */ 49 Ogh24 yg 
Or 8- 28 Flauris 39 3cſ24 214 
F}3/7.;1 +26 'Fiall 38 4922*''19 
#0) Pico | 38 30/2 10:53 
OL St, George 39 ©0221 20 
7 . 19|Traffara 39- '3tſ25 22 
- 22]Gratiaſſ 39 3021 1t 
7-25 Abrajo : 39 $2\r8i""'59! 
10::; $4] Vajo < 38 43 18!:'5$ 
;- 37|St-Michael 38 00118 746 
_ | 03]] Horningo : 37 25|19"236 
*; OF! St: Mars ; ; TAG 501748 
1: I'S Vejo* 42 22 195/56! 
6:26 Ifland Varda | 44 48[221'46 
{+16 Maidenifand i; 46 | 30123...46 
12] Qld Brazeel 51 03log "IO 
» 2:05! 7 O's 1. 42uptu : 
B 4] $9 OF Zh Ag 
9.157} Oh ] I \® Poghtl 
» #419927 -54| 0: + ent loves 
FORE © ; on 3 -3iil 6236 
"3 F055 lIsM, .30 
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x96 ATablc of the Lat. and Long, of the Boox IV, 
The Places Names 
The Sca-coaft of Portugal and France, | Coſol 
a Cales ro Calls. Beffin 
Jarze 
| North | Eaſt | Sark 
The Places Names. Latitud.\Longit. | Garnafle 
D. MID. AM.] Arme © 
Cales 36 32/2 - 24 | Cackats 
Cape St. Maria 36 $3210 W.24| Ardern 
Cape St. Vincent 37 oolt. 1i8|Cape 
Lisbone 39 ©c8/t 06|Cape w 
Rock of Lisbone 39 0Ooſ2 O4ſRone 
Burlings 39 433 28|Saine Head 
Iſles of Beyon 4.2 23/2 St. Vallari 
Cape Finiſterre Deip 
Cape Corian Callis 
" Sazarka. - 
Cape Artingal FAR 
Cape Pinas 
Lyons 
St. Andrea The Spa-coaft of England from the Lizard 
Bilbo fo Newcaſtle. 
St. Abaſtian 
Burdeux | 
Bloy The Places Net. 
Shorant 
Tomer The Lizard 
Mamoſin Falmouth 
Olloran Foy * 
St. Martins ———_ 
Barges | 0 
uG - D/ The Ediftone 
Piller 22] The Starr 
Nants 15 | Dartmouth 
Radon 33 Torbay 
1 The Bar 
The Coaſts of Britanny. Abſom Bas 
151 JLime 
Cardinals 47 27 2 i. 24 | Chiddock 
Ballile - 47 19|2 «14|Portland 
Groy ! - 47 35|© 54] Weymouth 
Glannats 47 33j23':134|Poo 
Pennes; or Pennemark 47 35|1: | 10} Ifle of Wight | 
Paiker- | 43 oojo Wor Portſinduth 
Seames 48 o/E: 23 |Shoram' 
Camarita Bay 48 ' 250» 56 ||Beache -- 
Briſt ©- 48  Sg[Rye '' 
Conquer 4.8 19 [Dongeneſs 
ns Baſe - Ds 
do 9 27 | Ripraps 
we « 48 19 |The South Foreland 
Satta liles 49 O02 | The Downs 
St. Mallas 48 45'3 39 [Sandwich 
*\ 4 


Cray. XVIII. Chiefeft Places of. the World. 197 
North | Eaftn | __—_ 
The Places Names. Latit.| Longit, _ 
AA. F 
r The Sea coaſt of Flanders and Holland 
North Foreland 44 fan ts to the Scaw: 
Margaret 34 
Quinborow OI 
query 6 The Places Names. 
_ ++ 
ilbury Hope 54 : 
Colcheſter O2 nr as 
Harwich 27 Sluice 
Iptwich -+ Zealand 
Orfordnaſs 35 [The Brill 
Alborow 39 Antwerp 
Yarmouth 4+*| Rotterdam 
Winterton 407 ns 
Cromar 41 The Taſſel 
Blackneſs 19|The Uly 
Wells o Skellitig 
Lin 33] Amaland 
Boſton 02 |Embden 
Grimsbe 28 Breme 
Hull &4 Hambrough 
The Sporne O1 |Holikeland 
Burlington 28 Stonar 
Flamborough Head 35 [The Scaw 
Scarboroug 21 
wma JO | DEALS: 
Jartle 29 R dt ha 
Gindertand 26 | * 
Shelles 24] +. ns 
Newcaſtle. 14 | The Soa-Coaſts yn Lizard zo Holy- 
_ _ North | Eaft 
The Places Names, Latit. | Longit. 
The Coaſt of Scotland: | D D. Af. 
Landsend 5O 34 
Eafl. | Gulfe gO 22 
The Places Names. Latit. |Longit. | Scilly go 21 
| 7 Stones gO 16 
MID. A | Harty Point $I 'E.19 
Berwick 39| Londy $1 W. 3 
Leith 09| Holms $1 E. 44 
Dondee 17|Briſtol "I; 34 
Aberdeen 29| Gloceſtet $2 39 
Bafom Naſs 34| Caldy $1 'tO 
Cat Naſs 38 | Milford $2 F$oW.6 
Iles of Orkney 02 | Ramza $2 38 
Fair Iſle 19|Studwalls | 53 nn” 
Shetland 54 | Barzs 53 13]o W.i6 
Fair head 2 W.21 | Weſtcheſter $3 1 E.04 
Iſland Lewes 48| Holy-head $3 26 
Skey Iſland 3 We of Man £64 25 p 
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The Sea-coaft of Ireland. 
North Weſt The Sea-coaſt in the Sound, 
. Latitude, Longit. 
The Places Names. L _ North | Eaſt 
D. | D. M.| The Places Names. Latitud, Longit, 
Lamb 44 441 46 
Publ 53 321 56] D. MD. A. 
Wexford 32 33/1 44 Lizol 37 35114 9g 
Waterford 52 302 24|Anall 57 $14 4x 
Corke 42 oiſz $g6|Elfen-nore 56 4ollg 2 
Kingſail 5x $5233 o8|Copenhayen 56 17115 18 
Old Head Fl 403 14 |Mooan 55 415 2g 
Mizand Head gi 285 21 | Witmond 55 2016 33 
Cow and Calf 51 425 42|l{mond 55 20116 44 
Skillukes F2 00/16 ©6 Burnthom 56 ©o I7- 40 
Blaskos 52 151[6 11 |Erthholm 56 1017 38 
Limbrick 53 o44 gF1 [Gatheſand 56 1 22 03 
Loopas Head J2 445 4 |Farro Sound 53 4 made: = 
Gally Head 53 205 36|Gotland 58 2051 
Galloway 43 4% 16|Heda | 55 $3j21 2g 
Iles of Aion 53 2116 36|Dormamel 56 553 44 
Slages 54 276 21|Dines Nas _ 58 2223 55 
Iſles of Are. | $5 185 36|Righa $7 Soſz6" 2x 
Fore Head $5 9 56|Runen, 58 3825 14 
Fair Foreland 5s 35/2 36|Farun 53 y2/26 54 
|Workany 58 5826 30 
Wile ' 59 625 .6 
x nm 59 y:4' 6 
| | Dagaratt + 59 2 | 
The Sex-coaſt of I{eland Iſland. Ogſholm 59 "2g : . 
-: > . |Norgin 60 x0'25 14 
North Weſt |Eaft Rand 60 12/28 41 
The Plases Names. Latit. | Longit. | Wibro G61 16 '3 © 00 
7 1 | Wakato, -} 629 42 
: wa D. MJD.. M.\Patting 61 ooja8 ag 
Mage Naſs 61 32] 2 51 |Burga Gr. 2Þ7 I4 
Merchant Foreland 63 $2111 42|Roſtbrugh 6 3/25 04 
Horn 63 42j10 16|Abbo _. 61 B8[23 28 
Silly 64 $509] 9''56 | Buſhoers...' 60. gf21 54 
Bargafar Point 65 27] 7 ot [Stockholm 58 '49h0 6 
Long Nafs 66 26| 7. 36|Frouenboro 58 48118 16 
Grimſa 66 42] 9 ':20|Stickholm  - 58 23118 24 
Marza 67 $8| 9. 42|Yafſfro 58 1c118. 53 
Rage; Point 66 40/12: 00|Fuland 57 42/19 1A 
Fair Foreland 65 4914 | 53:|Chiping 56 53118 27 
Snow Hill 65 11114- 59|Faſtinboro 56 2|15 4g 
Rook Point | 64 00114 -O9 [Scarlet Ifland 56 4ojis 02 
Weſt main Iſles 63 17112 ''55 |Elfinbro © 56 46/116 on 
Gammat Iſles - 63 4815-05 Cape Cole 57 ©o[l5,.36 
Grimes Hole. 63 23/15 46 |Nading 0: 57 52lI5 ,.04 
x}: | +1 ..t] Holm Sound 59 8113. 44 
' - */ | Mordo | 53 37/14 2 
| = \ Walle Sound * 58 2F[11 40 
M1! Long Sound 59 Fl 54 
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From Naze of Norway to Archangel. North | Eaſt 
The Places Names. Latit. Lone: 
North Eaſt 
The Places Names. Latitude, Longit. D. AMD. M, 
D. ALD. A. Hope Iſland 76 13123 16 
The Naze of Norway $58 oo10 26 jHopeleſs Iſles 77 ooſz2 54 
Stave Angor 58 57] 9 44 jNageo Point 77 10jt3 38 
Out Shers 59 7, 8 30 ;Duckus Cone 77 45/2: 54 
Bomal 59 31] 9 O04 [Cape Blande 78 z25]:3 26 
Harla Iſland 60 24! 9 02 {Helis Sound 79 27124 19 
Katts Naſs 61 54! 8 o6 {Point Lookout 76 25j20 18 
Swin 62 40] 9 10 {Horn Sound 77 720 oo 
Gallee 62 52] 9 46 'Ball Sound 79 340 3 
Gripo 63 40/11 26 Foe Sound 78 38120 45 
Roſs llles 679 1113 30 'Bear Sound 79 Igli9 55 
Werro 67 381 3 $52 Black Point 75 32118 34 
Lowfat 68 30,14 4© !Cape Cold 79 O017 56 
Zanham 70 28j18 32 Fair Forcland 79 i5/Ig 29 
Aſſumption 7.1 mRO0 38 
m_ Cape 71 E 7 AnIEG 
kitanboro 70 5624 2 he Coaſt of the North-We 16 , 
IMland Kilding 68 : 26 16 eh ry 
Cape Race 65 4929 28 North | Weſb. 
Cape Gallant 67 11]25 56] The Places Names. Latitud. Longit. 
Cape Crace 65: 17128 54 
Fox Naze 64 12/26. 31 D. M.|D. M. 
Archangel 63 22126 46 {Cape Farewel 59 Ooelgr 5o 
Eh : 'Siy Thomas Smith's Bay 79 1ofſ7g 5o 
IBotton's Iſles 60 2062 50 
The Coaſt of Greenland. Bell Iſle 57 2148 24 
North | Eaſt Where the T able is begun, on 
The Places Names. Latitude|Longit. the Coaſt of Terra Nova. 
D. "MIjD. M. 
Cherri Iſland 74 34j20 32 | 


The Difference of Longitude between two Places, is an Arch of the eAquinotial in- 
tercepted between the two Meridians, palling by thoſe Places. | 

The Latitude of a Place is the Diſtance of the Zenith, or the YVertital Point thereof 
from the equator, or the Height of the Pole elevated above the Horizon. You have 
been ſhewed feveral ways already, for the finding the Poles Eleyation above the FHo- 
710 : but this Rule will not be impertinent in this Place, being not named before, 
which is by the Srars thus, and is proper to obſerve the Latzrude on the Land. 

You mult obſerve ſome Fixed Star in the Heavens,which is near the Pole, and that 
never ſets in that Region : Thus, you may obſerve the leaſt and alſo the greateſt Al- 
ritude, of the ſaid Star, when he doth come to the Meridian under the Pole and alto 
above the Pole ;, which done, you muſt add the leaſt -Alrirude to the greateſt, and 
take the half thereof which will be the Elevation of the Pole, or Latirude of the 
Place. 

An Example whereof may be this. The firſt Sar of the three in the Tail of the 
Great Bear, in his leaſt Altitude, obſerved at Briſtol, is 10 deg. 59 min. and the great- 
eſt Alritude of the ſame, when he is above the Pole, is found to be 91. d. 59 m. (or 88 
deg. 1 min. from the South part of the Horizon ) both which Numbers being added 
together, do make 102 deg. 583 min. The half of that ſame is 5 1 deg. 29 min. the 
Lattiude or Elevation of the Pole at Briſtol. 

You may take notice, I begin the Longitude at the Meridian of the moſt Southern 


paſts of England, the Lizard, and encreale it on each fide of that __ from 
thence 


How to find the Latitude. Book IV. 


thenee to 18odeg. both Eaſtward and Weſtward; therefore you muſt note, That by 
theſe Tables all Places that lie to the Eaſtward of the' Meridian of the Lizard, are 
ſaid tobe in Eaſt Longitude, and all Places, on the Weſt fide of the Meridian of the 
Lizard in Weſt Longitude. 

Therefore a Ship being in Eaſt Longitude, failing to the Eaſiward, ſhe encreafeth 
her Longitude; but failing to the Weſtward, it decreaſeth. And likewile if a Ship 
be to the Weſtward of the Lizard, that is in We## Longitude, and faileth to the Weſt. 
ward, the Longitude encrealeth ; but ſailing to the Eaſhward, the Longitude decrea- 
{eth. 

You may take notice, I took my firſt Latitude and Longitude from the Northerg 
parts of New-found-land,to the Weſtwardat Cape Homblanto, near Bell-Iſle, and ſo haye 
coaſted all round the Bay of Mexico, and taken the Weſt I:dia lilands in the way, and 
ſo round the Coaſt by Braz:l, and through the Straits of Magel/ane to Nova Albion, 
and from thence to the Eaſt 14a, firſt the Iſlands, and then-the Adain Land, and back 
by Cape Bon Eſprance, and round the Coaſt of Guinney and Barbary down from Tax- 
gire and Tooke in the Canary Iflands, and Weſtward Iſlands, and fo along the Coaſt from 
Cales to Callis, and from the Lizard to New-Caſtle, and from thence along the Coaſt 
of Scotland to Skey Iſland, and along the Coaſt from Cals to the Scaw, and along the 
Coaſt from the. L:zard to the Ifle of Afan, and round the Coaſt of Ireland to the Sea- 
roaſt of Tſeland, and fo from the Scaw round the Sound, by the Naſe of Norwoy to Arch 
anzel, and about by the Sea-coaſt of Green-land, by the North-weſt Diſcovery, to the 
Coaſt of New-fourd-land, where firſt I began ; whereby you may ſee I have traced 
a Path, or coaſted round to the moſt Chief Harbours, Head-lands, and Iflands in the 
World. And fo I ſhall conclude with thele Verles in Mr. Philipss Preface. 


When Drake and Candiſh Sail'd the world about, 
' And many Heroes found new Countries ont, 

To Britains Glory, and their laſting Fame : 

were we like-minded, we might do the ſame, 


The End of the Fourth Book. 
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The ART-of Sunvsrinagd Dan 


Att Tnapt-ComPass; By which you may 


S/UR{Y/E Y and PLoT with eaſe and delight all manner of 
Grow dr,; either ſmall Incloſures, Champions, Plains, Wood-Lands, or any other 


Ui Grounds. 
rn 6 AND ALSO 


*H BY take the Plot of a whole Town; - and to be fatished 


whether bis Plot will Cloſe, before you begin to Protra# the tame. 
ALSO 


The / AxTof GacGincG all forts of Veſſels, as Cubical and 
Cylindrical Veſfelsz alſo Pipes, Hogſheads, and Barrels 3 and to 


. meaſure Cask that are part out. Andalfo to meaſure Brewers Tans;' WRoey Oval 
or Conical Veſſels, or Brewers Coppers. 


And likewiſe, 


How to meaſure exactly all kind of Plain 'Su erficies,] as Walls, 


Timber-Work,Roofs of Houſes ,Tyling,Board;and Glaſs,and Wainſcot, 
Pavement, and the like 3 As alſo Timber and Stone 5 Andopf meaſuring of Ships. 


The ART of GUNNERY, 


By anew Scale which reſolves moſtQueſtionsi in a Compendious | 


manner. With divers excellent Conclufions, all reſolved, both 


Arithmetical, Geometrical, and Tuſtrumentsl, and by Tables z Being framed both 
with, and without the help of Arithmetick. 


Likewile, 


| 


/the Mariners Az1iMurTuH or| 


Divers ſorts of Artificial Fik E-WOR K s, both for Recreation, and 
alſo for Sea and Land Service. 


| By Capt, SAMUEL STURMY. 


2: o) NDON, 
| Printed by Andrew Clark, Anno Dom. M. DC. LXXVI. 
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e of Noon, 
bark 'gainſi the Moone 


Thou haſt no Luſtre of thy own 
Fear not,thy Ar: inſtruQted Page 
May either pleaſe, os teach the Age- 


And let the Dogs 


Age: 


, and ſpare the Crow. | But what's deriv'd from Are alone. 


z thy Guilt does not require 


jc& for this 
That thou ſhouldſi lurk, or yet xctire. 


Exe comes a Critick, cloſe thy Page, | Be openas the Ey 


Thou art no Sub 
And Cenſure oftentimes you know 


Will firike the Dove 


* *_ But hold 


H 


To my much Honoured Patron, 


Sir FOHN SHAW Knmightand Baronet: 


And to the reſt of the Honourable 
FARMERS 
O F 


HIS MAJESTIES CUSTOMS, 


Sir Fohn Wolſtenholme , Six Robert Vyner 
Knights and Baronets; Sir Edmond T wrner 
Knight, Edward Backwel, and Francs 

' _ . eMillmgton Elquires ; 


External, Internal, and Fternal H appineſs 
be wiſhed, 


HoXouRABLE SIRs, 


9 4 XN had at the firſt, and ſo have all 
WAR Soils before therr entrance into the 
SAY I Dody, an Explicite Mſethodical 
ESE AX 10wledge ; but they ave no ſooner 
Veſſell'd,but that Liberty ts bft,and nothing re- 
mains but a Vat confuſed N{otion of the Crea- 
ture, T bus had I only a Capacity without 'Pow- 
er, and al/ ill to dothat which was far enongh 
above me. In ths perplexaty I ſtudied [eve- 
ral eArts, and put them into * tem : For my 
own ſullen Fate had forc'd me to ſeveral Conrſes 
of Life; but T find not one hitherto which 
ends not in Surfeits or Satiety , and all 
aaa the 


_—_— 
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The Epiſtle Dedicatory. 
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— 


the Fortunes of this Life are Folles, T has I 
rambled over all theſe Xſathematical Inventi- 
ons or Sciences, Wherefore (Honourable Sars) 
I having Compoſed, out of my poor Studtes, this 
Miſcellany, and confrdering there was nothing 
in it more uſeful for your Service than the e Art 
of Surveying, knowrng, that you beflow Survey- 
ors Offices upon many,but drivers may be wanting 
inthe Knowledge and Labonr of the « Art ; my 
{elf once enjoyed both in your Honours Service, 
by the kind thankful Remembrance of my much 
Honoured Patron : but Exvy ſoon eclipſed my 
Office without deſert, and left me only my Art: 
T herefore ( as St. Paul ſaith in another Caſe ) 
I will wait with patience until my Change 
will come; and in the mean time I am your Ho- 
nours humble Servant , and humbly proflirate 
theſe my poor Labours at your Honours Feet, 
begging your Patronage thereof, knowing, that 
there was never any things ſo well contrived by 
the Wit of Man, that bath not been ſubject 
tothe Cenſure and Miſconftruction of the En- 
vious: Nor do at this time (inthe Producti- 
on of this) expect Immunity from the Cenſorious 
( riticks of this preſent « Age; yet for ſuch was 
this Work never intended, but only for the J#- 
dicions , Whoſe candid Cenſnres 1 dare abide: 
But yet not without Labour and difficulty can 


| Books have paſſage into the World; therefore 


tothe endthe placid Fruits of theſe my Labowrs 
( 20 grown up among, the wild Grapes of the 
Feld ) may be cheriſhed and preſerved from the 

UN - 


———_—— — —— —_— 


The Epiſtle Dedicatory: 


turbulent Stormes of diſcontented Spirits, it 


now being come to its Maturity and Perfection, 
muſt humbly implore the Frotection of ſome Ho- 
nourable Perſons to defend it © and being well 
aſſured ( Sits) of your Howonrs moſt Heroick 
and Candid Piſpoſitions, I humbly caſtthis into 
the e Arms of your Humanity for Shelter and 
Progection; not doubting but that your reful- 
gent Rayes ſhining thereon, will be ſufficient to 
annihilate and diſpel the: moit dark and mitty 
( louds aſcending our Horizon; Which Will not 
a little ſtrengthen both my preſent and future 
Undertakings for the Publick Good, and ex- 
citethe Author to a grateful Acknowledgement 
of your Memorable Virtues, and to echo forth 
the Praiſes due to your Names and Eminencies. 
eAl that I have endeavonred i to profit others, 
and to make my diligent and ſtudious Reader 
and Practitioner able to benefit his Country 
(which, certes, i no more than the Common 
Law of Humanity requires at all our hands ) 
and not like ſome, to bury their Treaſures inthe 
Aſhes of Oblivion; which puts me in mind of 
that Excellent Saymsg of Tullie, Non riobis ſo- 
lum nati ſumus. /Yherefore ( Honourable 
Sirs) I have endeavonred in asplain and(uc- 
cinct 4 «Method as I could imagine, to lay down 
the eArt of Surveying, 4 New Way, by the 
Mariners Sea-Compals, Which rs the bes In- 
ſtrument for therr Uſe and* Purpoſe, it agreeing 
ſo near their Traverſe Rules at Sea,that there 
z very little difference, = 
. And 


—— 
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eAnd likewiſe I have ſhewed the Sea-men 
the Land-man's Art of Surveying and Gau- 
ging al ſorts of Veſſels, and plain Superſicies and 
Sohds; the Art of Gunnery, Artificial Fire- 
works, and Aſtronomy, 7# the following Book: 
and ſo furniſhed the whole Work with ſuch 
Theorems and Problems, Geometrically, In- 
ſtrumentally, and by Calculation, as are moſt ne- 
ceſſary and ſubſervient thereunto : And there- 
fore ( Honourable Sirs) you being able to pro- 
tect it, Imoſt humbly commit it to your gracious 
Protection, reiting, 


Sirs., 


St. Georges, or the Pill, 
meer Briſtol, Mar, 25. 
Anno 1669. 


Your Honours moſt humble 


and faithful Servant, 


SAMUEL STURMY. 


The ART of 
Surveying of Land 
By the 
SEA-COM PASS: 
_ "The Deſcription of the | 
COMPASS,STAFE, and CHAIN. 


The Fifth Bo ox. 


J 


CHAP. I: 


| Have been all this while ſhewing the Mariner, How to 
deſcribe and make his own Inflraments, and the uſe 
thereof in Navigation: I am alſo willing to ſhew him 
the uſe there may, be made of his Sea-Compaſs, com- 
monly called the  Azimath, or Amplitude-Compoſt, 
which all ingenious Marixers Carry to Seg. 


\ 
| 


% 


C\ This Compaſs requires but litcle deſcription, it being 


}\ "(> » RG, ſo well known. to all Sea-men; for it is the ſame ing 
- Fee WW || manner as they Steer the Ship by, The Chart wichin p 


= thc Box is divided as you (ee in this Figure, each quar- 
ter into 90 Degrees, beginning at North and South, numbred Eaſt and Weſtward 3 
oa the Glaſs there is a Braſs Circle, 'and Diameter, thatigoes over the Center of the 
Compaſs-C bart, the Braſs Circle may be about 7 4 Inches Diameter, and about +; of 
an inch broad ; The outward Circle is divided into 360 Degrees by go Degrees in 
each Quarter, as the former was 3' the Figure makes all plain to the meaneſt capaci- 
ty > The inward Circle is the Hours and Quarters, and they are numbred as you ſee 
10 the Figure. | | 

In the Diameter FGHK there is a right Line drawn in the midſt, as G H,and 
at cach end is two ſlits of an irich and an half Jong, as FGand HK; which are 
cut right in the middie with a ſmall Late-ſtring, by which in taking any Angle, you 
'muſt be ſure to ſet the North Point right under the one; and the South Point under 
the other; and then turn the Index ( that is riveted to the Center at C) tothe Ob- 
jeA,and look through the ſights that ftand upon itz and when you find you fee it 
plainly, and have made a good obſervation of the Angle, look what Degrees the edge 
ot the Index cuts, and upon what Quarter of the Compeſs : and that number of De- 
' Brees is the Angle from the Meridian. 

The fights that ſtand perpendicular on the Jndex are 1 inch and 4 long 3 the fur- 
ther ſight hath 2 Wire that goetk through the midſt thereof, by which we cut the 
Aaz 2 ObjeR : 


wy 
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Obje& : that ſight next the eye hath only a ſlit, through which you muſt ſee the 
Wire cut the Obje& you look at when you make any Obſervation. - | 
 Betwixt the two lights is a right Line drawn through the midſi, and at the fur. 
ther ſight is falined a perpendicular of Braſs with a right Line through the mid 
45R D: this perpendicular is faftned with tworſmall Braſs Screws at Mrand O to 
the further fight, and at D isa hole whezeis faſineds Silk thread pur through n (mall 
hole in the Eye-ligbt atS, and faſtned with a wooden pin.s |; FY 
The Uſe of the Andthis is for to take the'Sun's Aziinmb at any time of the day, by turning the 
Aximath-Com- Eyc-fight to the Sun 4, and the ſlits over the North and South point of the Chart ( as 
Paſs. before direted 3) and when the ſhadow made by the Thread DS falls upon the 
Line S A in the midſt of the Index, and on.the perpendicular Line R-D-then on 
that infant take the Suft's Alicude.by a;2#adrarth or Staff, and mvte it down: and 
likewile the Degrees cut by the Indexat the eyc-ead,, and that is the Sun's Magucti- 
The Amplitude 'cal Agimmribat that time. Tt you unferew the perpendicular frotn thefight, then 
Compaſs. you have the Compaſs ready totakean Ampiituce at the Sun's Riling or Setting : but 
more of that in the following Treatife, - when'we ſhall rouch upon Aftroxomy. 
When you make. uſe, of the Cempaſ;, tos Surveyivg of, Land, you have a Braſs 
ſocket {crewed faft to the bottom'of the inward Box'that - holds. the Chard : In thac 
fockct you put the head of your three-legged Surveying- Staff with a ſmall ſcrew on 
the fide to falten it to the head, that it may not fiir when the Compaſs is ſet North 
and South as before directed, then you-may turn the Hrdex and fights: to what ob» 
jc& you pleaſe, and be (ſure of your Angle from the Meridian, it your Chard be 
good, and the Needle well touched and placed. Thoſt that make them ſhould have 
flow the xee- 4 {pecial care of thatz afid* that the points of the Needle be faftned and cemented 
ales of the together, ſo that they do not ſtir, as I have ſeen iv many Charts careleſly made. I 
Compaſs muſt would-adviſc att Ingentous Mariners to make a conſtant praftice of taking obſerva- 
be fer. tion of the Sun's Azimuth , and Steer a Courſe, and make allowance accordingly, 
by a Mcridian Compaſs, as hath Been ChewditlHewherez and then this Inflrument 
will come to the Truth, as well as a Needle of greater charge, or the Plain Table, 
or the Theodolite, Circumferenter, or Perafier. And yet I cannot but highly com- 
mend thele Tuſtraments as 'very uſeful. Neither dare reje&t as uſclels, cxcher the 
of m_ Devl- Topegrapibicdl Tnftrument \and Croſs Staff of Mr. Diggr,the Familiar Staff of Mr, Fobs 
ces Of. 11% Blagrave, the Gtodetical- Svaff, and- Topograpbical Glaſs of Mr- Arthur Hoptan, the 
Seder Groſs=Staff, and the Pandoron of Mr. George Arrwel, or any other witty In- 
vention which hath bcen'deviſed- tor the'Exa@ Plortihg, and Speedy Meaſuration 
of al manner of Superſicier,” 8s Land, and the like. '* But' in regard the Authors 
havc' ini their own Works; to their exceeding Cortinicndation, deſcribed the Making 
and Uſcot thei{1id-Dijtedaments, Lhallfay nomore. fo» : 
; And for the Mariners _ ma matter to do the' ſame things for the Survey- 
ing of Land,. 1 bope'will be well: taken and accepted of all ingenious Mariners, 
for whoſe ſake I takethispains; | | "biel 
Lerthe Glaſstover the Chard be as clear as poſhibly you'can pet it. |, 


ff | 
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| The Figure of the Staff 1s plain, it needs no further de{cription ; it.is to be had 
at any Inftrument- Makers. 4 : 


Of Chains, the ſeveral ſorts thereof, 


Of Chains there are. ſeveral forts as 
namely, Foot-Chains, each Link containing 
a Foot or 12 Inches 3. fo the whole Pole or 
Perch will contain 16 3 Links or Feet ac- 
cording to th eStatute Pole. « 

The Chains now uled, and in moſt 

elteem among. Szrveyers are Three : as, . 7 
Firſt, - Mr. Ratbborn's, which: had every: | 
Fereb divided into 100 Links: and thae:: + 

of Mr..Gnatet's, which : had 4 Perches Q. 
Poles divided into.100 Links: So thac each 
Link of Mr. Gunter's Chain is as long, as 
Four of Mr. Rathborn's., And; this year - _ 
Mr, # ing hath deſcribed a Chaix | of 20 
Links in a.Perch, .for the more ready uſc in 
his.Art of Swrveying 3 Therefore when we 
Have taken the: Angles, and Plotted apiece. - 
of -gxound, we will ſhew how to know the 
£pntents thereof in, Acres, Roods,, and Perch 

by the two laſt Chains. | 


SECT. 1. 
Mr. Gunter's Chain. 


| Aſter Gruuter's Chainis a Chain moſt uſed. amongſt the Sarreyore bf this Age, 
'LV F aridt$ atways made to contain 4 Pater; and eath- Polr'25 Links. and each 
Link 7 Inches 53+ of an Inch. + In'measfuring with this Chain you are to take notice 
of only Chains and Links faying, ſuch a Line meaſured by the Chain contains 64 
£Gbaias 45 Links, or thus diltinguiſhed' 64.45. 1. | LE 
{ Now tor the ready counting of the Lirks's at every, Perehlet there be two Cur- 
;tain-Rings-faltned, ;and one Ringat every five Links: fo you may readily count the 
Rings at citherend. If the Irigepiaus Mariner wants a Chain, .he may mark a fix 

hred-line, as before direQed, with Red Cloth and White for diftinGion,. or bits 
of Leather, as we mark our Dipſey Line 3 and be ſure to. ſtretch him well hrſt, 
Qrif youcan,i levitbe'a Top gallant Brace half worn then meaſure it exactly, and 
mark :hitn as beforeidirected,-and you may meaſure any piece of Land or Plan- 
tation, or Wy. diſtance, a$'well in dry weather, as with a Chain, without fenfible 
Eaxroures ; 9 51 2 of 
W4,il 41 0) fio9GT] ; 1 0 


© # . 
& 21g 4 s 


= WY YE SECT. IT | 
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© Cautians to be uſed, and to be obſerved in the uſe of 41y Chain. 


© 
i 


14% 400200 Bo 3442 (24 4 > 23743 
4 Henyou baye; occafion! to meaſure large diſtances, you may by chaygce mi- 
-2Y V | :fiake or mils. Chain. or two ip keeping your account, which will breed a 

onliderable Briar) and alſoin meaſuring of diſtances, in going along by aHedge 
lide yay cay.bardly kceepyous Inftrument-Chain and mark in a right line 3 and there- 
fgrdzhe diliance will beimore than in reality it 15. For avoiding Thee miſiakeg,%you 
Ought to-provide,ten, ſmall Gicks, which let him that leadeth the Chain, carry in his 


Hand bctare 3, and at the end of: every one of thofe Chains, ſtick one of theſe Sticks 


s. ww. ” 
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or Artows into the Ground, which let him that followerh take up 3 ſo going on 
until the whole number of Sticks be ſpent, and then you may conclude you have 
meaſured Ten Chains without turther trouble : and theſe Ten Chains, it the diſtance 
be large, you call a Change, and ſo you may denominate every large diſtance by 
Changers Chains and Links in a piece of Paper where you keep the account. 


SECT... ML. 


How to reduce any Number of Chaitis and Links ixto Feet ard Yards. 


N taking of Heights and Diſtances hereafter taught, it is neceſſary to give your 
] meaſure, in Feet and Yards by reducing of your Cheins and Links, thus : 
Multiply your Numbers of Chains and Links,as one whole Number by 66,cutting 
off the Produdt the.two laſt Figures towards the right Hand 3 fo ſhall the Figuresto 
the left Hand be Feet, and the Figures cut off ſhall be 100 parts of a Foot. 


'y 5: 321 CF ,_ 8:c6) Letitberequired to know how ma- 
66 | 66 | ny Ng —O—— = ery 32 
"S 0 WENDGES —- |} Links. Setdown the Chains and Links 
192 | i; g$36+: with aColon (:) thus3';and theſe Mul- 
; hoes | Examples. ? 4826 e tiplied ery the ſum will be 35 Feet 
— — —_— — | and ;** parts of a Feet as thus you 
351, 12 531, 96 | ſceitlitand 351: 12. This is the Rule by 

—_— J L ————-- } Mr.Gunter's Chain. 


C 


If you divide the Feet by 3, the Quotient will be 117 Yards. Now if you have 
leſs than 10 Linky, as 6, you muſt always remember to put ( ©) before the 6, and 
Multiply the number as you ſee in thelaſt Example. x 


SECT. Iv. 
How to caſt up the Content of any piece of Land in Acres, Roods, and 
Perches by My. Gunter's Chain. 


BY a Stafute made the 33 of Edward the Firſt, an Acre of Ground ought to coo- 

tain 160 ſquare Percbes, 'and cvery Rood of Land:4o ſquare Perches, and every 
Perch contains 16 7 Foot and 4 Perches, or Poles, in breadth, and 4o in length 
makes an Acre : which multiplicd together is 160, Half an Acre is $0, a'Quarter 46 
ſquare Perebes. | x 


Suppoſe the Figure ABCD 

| were a {quare piece of Ground 

A —  B Cas the Marſs 'of Briftol, ) and 
_ OE | were 15 Chain 16 Links 
every way: Then to find how 
many Acres, Roods and Perches 
are jn it, do thus: Square the 
ſides, that 45, Multiply one in 
the other, and cut off the five laſt 
| Figures to the right hand, avd 
| | ' that before is | Acres: what re- 
mains multiply by 4 ( for 4 

Roods makes an Acre ) and cut 
off five Figures as betore, and the 
Comma: is Roods, and that which 
Icmains, multiply by 40 the 
number 


Cray.1. by the Sea-Compals. 


number of Perch in a Kood, and cut off tive F igures to the right hand of the Produt , 
and in like manner you have the odd Percher. This Example will make all clear and 
plain. . 1 Ya 
So you will hnd 15 Chains, 16 Links multiplied together, as before directed, will 


produce 22, 98256: the 5 

laſt Figures cut off to the 15:16 | 

left hand,there remains be- -- 15:16 By the Line of Numbers. 
fore the Comma 22 ,which'is '92. 96 

22 Acres and the 5 Fipmres 1516 Extend. the Compaſſes on the 
multiplied by 4,the Produd? 7580 Line of Numbers ( on the Scale 
iS 3930243 5 Figures cut 1516 of Seales } from 10 unto the 


* off ” the left _— the _— Aeres 22 | 98256 __ _ wy” __ Lan I5 - 
mainder is 3 Roods; an 4 16 Lin. the fame extent wi 
the 5 laſt Frgures multipli- 7 2 reach from 15 Ch. 16 Lin. to 
ed by 4o, cutting off 5 Fi- _ 3 93994 22 Acres 7oe 

gures, and the reſt will be = 

$7 Pere. Perch 37 | 20960 | 


SECT. V- 


How to racaſure 4 Long Square Piece of Ground by 4 Chain of 20 Links 
to a Perch, according to Mr. Wing. 


After Wing in his Are of Smrveying, in the 113 Page hath deſcribed a Chain of - 
20 Links in a Perch, which is ſomewhat more ready, it you will reckon the 
Land in Percbes tor {mall parcels of Land. | : 
Suppoſea piece of Laxd be in length 36 Perches and 16 Links, and in the breadth 
3 Perches 2 Linksz By this Chain I defire to know the Contents thereof, having 20 
Links in a Perch, I defire to perform the operation in a Decimal 
way z Count by half the gumber of Lizks, and then the Sums will 368 
ſiand thus; and cutting off 2 Figures, and you have for the Cox- beta ZI 
zent of the piece of Ground 114. Perches 5%; parts. But I would | 
adviſe the PraQitioner in greater ' parcels of Land, to follow t104 
Mr.Gunter's Chain, Surveyors all generally making uſe of it 3 there- "114: 08 
fore, for further Uſe of Mr. Wing's Chain; I refer you to his Book 
of the Arr of Surveying. ; 


SECT. VI, 
To meaſure a Long Square piece of Ground. 


Er the piece of Ground be > 
ABC of whoſe length AB is A__ B 
11 Chains 25 Links, ( or 45 Perch, ) 41Th.A-5b 
and his breadth A C 8 Chains, ( or 32 - 
Perch. ) | 
Multiply one by the other, as be- V...- | 


fore in the att Example, direGted by 
Mr. Gunter's Chain 3 and you will 
hnd the Content of the Ground tobe | 
9 Acres Jult; . | 


Q 


By 
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By the Line of Numbers. 
1125 Extend the Compaſſes from the © Center, which is at 160 Perch unto the length 
$05 AB 45, and the fame diſiance will reach trom the breadth A C 32 Perch, tog 


9100000 Ares. 


SECT, VIl. 


"To meaſure a Triangular piece of Ground. 


uppole the Baſe of a Triangular 

Sg picce of Ground A B, whole 

C meaſure 1s 11 Chains 25 Links, or 

45 Perch, and the perpendicular 

CD 32 Perch, or 8 Chains 3 Take 

the halt thereof, and multiply the 

Baſe by © the Perpendicular, it will . 

Prodace the Content of the Triangle 
to be 4 Acres, 2 Roods, © Perch. 


By the Line of Numbers, 


T , J 
7 v; Pa Extend the Gompaſſes from the 
_Y : A Center, which 1S at 220--- unto * 
4150000 Ad! IF — the Baſe A B---45, the ſame extent 
SS AT will reach trom the Perpendicular 
2|©C000 C D 32 unto the quanrtity of Acres, 
4 Acr. 2 Roe whichis 4 4+ +; as bctorc. ' 


SECT. VIIL 
To meaſure a piece of Gronnd of four nnequal ſedes, called a Trapezia. 


Et the Ground given be A, B, C, D5 after you have taken the Axgles with 
' your Compeſs, and noted them downin a picce of Paper or Field-Book,, ( as 
ſhall be ſhewn in the following Diſcourſe ) you muſt ProtraQ or lay down che 
Figure as I do, this, by a Scale of equal parts of 10, 15, 20, 25, Or 30 parts 


* 


P 


vnEGnaAYEYWOyay- cc agrgoo-onoceacyuccco "ec councntras-- 


CP K 


8A, /R»vP : 
20 
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—— 


in an Inch ( Ihave laid down all that follow by 2o parts or Perch in an Inch ) then 
draw the Diagonal I.ine AC, and with your-Compatles take the diſtance A C, and 
apply it to your Scale of 20 Perch toan Inch; and you will tind it 60 Perch, or 15 
Chin and then if you let ta]lthe perpendicylars B F and D E,and meafure them in 
the like manner, you will tind by your Scale B F 20 P:rct; or 5 Chain, arid DE 24 


Perch, or 6 Chain, 


In reſpect the Baſe is common to both the Triangles : You may therefoze add the 


two gh "trove rogether-20, - and'24,;' the'(ym will be 44, the half thereofis 22 
Perch: This nutnber” being multiplied by the length of the Common Baſe AC, 60 
Perch, giveth 1320 Perch, chat divided by-160,-gives tlie Contents of the Trapezia or 


piece of Ground 'to be 8 Acres; 1 Rood, o'Perch': You might have multiplied half 
theByſe AC 30 by the fum of the two perpeniculars 44, and it gives you the (ame 


as before, _ x HE 
roar once By the Line of Ntmbers. 
"Extend the Compaſles from the & Center/at 320 

tohalfthelengrh of the Diagonal AC —- 


+30 1 : x E's 
The ſame will reach from. the $#xs of theperpendicular 44 to the quantity of 


Acres, which is 8 +*3 Acres. | : ; 
After this rhanner you may meaſure a piece of Ground of 5, 6,7, $, or any num- 


ber of Sides, by bringing itinto Triangles and Trapezias, as\fhall be ſhewn hergafter. 
| 8 | 


| SECT; ' 1x. | | 
To meaſure a piece of Ground in the form of a Circle, 


M Ulciply the Diameter into it ſelf, and.multiply that Produ@ by x x, and divide 
by 14, the Quotient is the Area of the Circle. Example. In this Circle 
ABC kt,che Diameter thereof be 56 Perches, Feet, or Inches, which multiplicd in 
ic (egiveth 3136. Thisnum-+ © "308 —> "We ERR er nn bo dE 
ber multiplied by 11, gives B 

34496, which being divided 
by 14; 'the. @wotient will be 
2464, that's the Area of the . 


; How many Poles,. Feet, or 
ſquare Tnches, are in any Cir- 
cle whatſoever,you may know . 
alſo by. this Rale; Firſt, If 
you know the Diameter, and 
would find the Circumference, 
ſay, as 7 to22, fothe Diame- 
zer 56 to the [Circumference - 
1963 Or it you know the Cir- 
cxmferenceand would find the 
Diameter, lay, as 22 t07, fo 
is the Circumference 176, to 
the Diameter 56. 


The Diameter and Circumfercnce being thus known, the Rule to find the Contetit is this. 


60 
22 
120 
120 
—_— 
1320 
5 (4) 
x33'0) ($ 
x6 (0) 
_” 


$0... 
. 1320 


7:27: 56 
& þ 23%" 
— —— 
312 _ 
112 
2232 


54 
2332( 176 


. 977 


22:7:176. 
H-W ” A 
I233 


zr 


ZF 
T2FX (56] 
7ZzT 
z 
88 
28 


The Diameter being 56 Perch, and theCircumference 176, the half of cach of theſe * 55 


multiplied together, and dividcd by 160,will give the Content, viz Acres 15,Roods i, 
Perch 24. 


By the Line of Numbets. . " - ——_— 


176 


2464 | 


Extend the Compaſſes from O Center at 203, unto the Diameter A C 56, the ſame 2876 


diſtance will xeach again from 56 to the quantity of Acres 15 $;- 
Though the-ordinary proportion of 7 to 22 1s ſomewhat too much), yet it is but 
about 2 in 2900, Which will breed no great difference in theſe Queſtions. 
' __Bbb SECT 


z46(4 (15 
x66( 0 


rm 


Multi ly, 4? 4 4 


120 
Wy = 
AMeciti T1200 
PSF act 
F200 

10850 
4899<) 
A.5| 89200 
FER FREED , 

K.3| 59800 

40 


Per. 2a[ 72000 | - 


; Lake 
To Meaſure a Þ 


Mult. 4 
-5- 
> ? O00 
-  I44 
1440 
Div: by 326 + 
C9)\ 3: 
244.0) (4 
8 


0 


d> :2Y3:1 we M 


3©, to the quantity of eres 4 and T7 


— a. ATE ETC 
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SECT. X. hv 
To meaſure a piece of Om in tht form of an! Ellipfes,commonty 


Cdi 
111 


d in Oval. 


IN the-0vgl A B C.D, the kngth be given, 

42Perch, Feet,.: os Inches» and. DB 3o of 
the tame, tale ; Then to hnd the Quantity: 
in Perch, Feet, or -Jucher > ( it you work by the, 


. | ſame. Denomination ot Fres and Inches. as kdo. 


of Perches. ) 3:0 
:: Multiply A C 4o by DC 3o,the Produt? mul- 


- tiply.by. 491, and; txom that Prodgdt cut offer 5 


Figures, the Cantewts:will be 5 Acres, 3: Reods,: 


'* 22 Prre9,\as inthe Margin. 


.. Extend the Compuſſes from the © Center 10. 
the Lizeat 203” to the length of the Oval 
A C 40, the lame diſtance will reach-from the 
breadth D B 3o unto the Contexts in Acres, 5 


' Acrex 7} fere- 


| 3L207J ©. t 
wes SEFT: Xt. 
jece of Graund lying in form of a Seftor of a Circle. 


I, Et the Se&or be A B C, whoſe fides is A B,: 
or AC 48 Perch, and the Arch thereof 
BG 3o Ferch: Then to find the Cantews in 
Acres, toultiply A B 48 by B C 30, the Pro» 
dud divide by 320, the nt is 4 Acres, 
and 160 remains, Which divided. by 2 the 
© wotient 13 .8o Pereb; So the Contents bf this 


piece ot-Ground is. 4 Acres, 2 Reo, © Perch. 


By tbe Live of Numbers. 


> Extend the Compaſſes fromthe A Center at 


320 unto the fide, 4 Or Semidiameter ) AB or 
ACA8, the ſame diſtance will xcach from B G 
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SECT.: XI} 


To meaſure.a Piece of Ground being the Segment 'of a Circles 


| Et the Segments be repreſented by ABC, in which AB is 60 Perch, and D C 
— 18 Perch. Firſt, find the Diameter of the Circle, thus, As D C 1$,.'5s to 
the. half of AB (thatis AD) 30: So is AD3o to DE 52. To DE $50-add 
DC 18, the ſum is 68 the Diameter CE; 


_ 
s 
. a 
8 oy 
d = 
16 : 
: * 
, 5 , o 
; x is ov? - 
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. bu - 
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=, 24? «* 
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Then find the 4res of the Circle ACBE by Sef. 9. which will be 3633 
Pereb. 
©" Then find the length ofthe Arch ACB in degrees and Minutes, thus, ASCF Bg, 
fo A D 30+ So is the Radiusto the Sine of 16r degy. 55 mix. which doubled is 123 
dep. 5o min. or 123 deg. 5: | 

Then tind the Area of the Sector A FB Cthus: As 360 degy. to 123 degr. &, (0 
is 3633 the*Area 0+ the Circle, to 1249 Perch the Area of the Sector. 

Then find the Contentof the Triangle A F Bby Sed. 7. which is 480 Perch. 
Then ſubftra& the Areu of the Triangle 480, from the Area of the Seftor 1249 
the Remainder 769 Perch is the Content of the Segment A CB; which reduced to 
Acves makes 4 Acres, 3 Rood; 9 Perch 

Note if icbe required to find the Content of the Segment AE B, which 1s bigger 
than a Semicircle; you muſt add the Area of the Triaugle AFB to the Ares of che 
Scaor AEBF, and the ſum is the Content of the Segment» | 


rn ow. "—_— 
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SECT. xl 


A Piece of Ground being meaſured by the Statate-Perch of 16 5 Feet, To 
' know how many Acres it is, it being meaſured by a Perch of 21 Foot, 
which is thelIriſh Perch. Vos 


Sta. Peri16* Xemple. A Piece ot Groind beirig found 5 Acres by the Statute-Perch of 16 £ 
Triſh 33 | 11 Foot ; and you would know how many it is by the Iriſh Perch of 21 Foot. 


Per. - 


>7 By the Line of Numbers. 


- 4* Extend the Compaſſts from the Triſh-Perch of 21 Foot to the Engliſh Statute- Perch 
of 16 + Foot, the C:me diſtance will reach from 9 Acres turned twice over unto 5 $; 
$23(14 Acre, fere: Or in the Scole of Redudion extend the Compaſſes from 16 + Foot to 21, 
S 44 Square of the ſame diftance_wilYreach from 9 to 5 5; in the Line of Nambers. And fo of any 
11 is 121.and Other meaſure. \ Now by reducing the 9 Acres into Percbes, it makes 1440 Percbz 
of 14: 196 and becauſe the greater meaſure is to be reduced into the lefler, Multiply the given 
+ 196:121:1440 Quantity 1440 by 121 the Square of 11, which t1 was found, thus 16 2 being a 
IT Frattion, it reduced into halves makes 33 divided by 3 is 11 3 So:the Iriſh-Perch 
1440 21 Foot in halves is 42 divided by 3 is 14, thoſe two Numbers ſquared visz.the ſquare 
2880 of x1is 121, the Square of 14 is 196, the two Nambers 1440 multiplied by 121, 
_— 1442__ the Produd is 174240: that divide by 196, the Square of 14, and the Dwuotient is 
174240 $888 <2: Perch, reduced into Acres, is 5 Acres, 2 Roods, 8 Perch *3+, that is almoſt 
(2) 9 Perch, according to the Irifſþ-meaſure. 
29S (0) 5 
297 (9) , : 
2724 Suppoſe you had been to reduce Jriſh-meaſure into Statute-mesſure, then 
g246 (2) 192 multiply 1440 by 196, and the Proda& would have been 282240: that 
x74240 888, 196 divided by 121; and the ©wotient had been 2332 5 Percbes which makes 
29666 Acres 14, Roed2, Perch 12 z Statute-meaſure. © 


838[5 By the Line of Numbers, 
—quar. © Extend the Compaſſes in the Scale of Redutiion from the number of Feet in Cufto* 
$($(2--$ P. mary meaſure 21 Foot the Iriſh Perch to the Statute Perch 16 foot 3 : the fame will 
4(o reach from 9 Acres Iriſh in the Line of Numbers to 14 Acres 3, Statute-mea- 


. fare. | 
Perch :L , . Or if you extend the Compaſſes from 21 in the Line of Numbers to 16 and ;; the 


- - 40 extent turned twice over from 9, will fall upon 14 and + Acres, anda little more. 
196 So that if you remember in all ſorts of meaſure to reduce your Fradien into the 
35.0 ſame Denomination, and eck out the leaſt proportionable terms, by ſquaring thele 
_ wy terms as before direed, you havea Rule that ſerves for all ſorts of Cuſtomary mes- 
922 ſure whatſoever. 
I449 
282240 
282240 
121 
2332 137 
Fx 
7{g9 
2233 (2(14 
2660 
z 
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CHAP. II. 


How to take the Phit of a Field at one Station in the middle thereof by 
the Azimuth Compals. 


aszyou ſee the Figure following in this Chapter, which is called a Field- 
Book. When you come into the Field, firſt place Marks at the feveral Angles 
of the Field, asat A,B, C, D, E, F, in the following Figerez then make choice of 
ſome convenient place about the middle thereof at o, to fix. your Compaſs, that you 
may ſee all the Marks 3 and be ſure the Braſs-Diameter and $lits, betore deſcribed, 
be ſet directly over the Meridian or North and Soxth Line of the Chard, and there 
fxed. | | 
This done, dire your Sights to your firſt Marks at A, obſerving what Degree 
the Index cutteth, which letbe N E 36 Degr- 5 > This you muſt note down in your 
. Field-Boek in 1 and 2 Column thereot, as you- fee in the Book it 1s (et down 3 then 
meaſure the diſtance from o the place of the Compaſs to A your firſt Mark, which 
let contain 8 Chaixs, 10 Links, which muſi be placed in the 3 and 4 Column of your | 
Field- Books | 


Bs you go into the Field, you muſt Rule a picce of Paper in $ Columns 
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Tutn the Pr6- 
traftor after 
you have laid 
down @all the 
Angles 1n the 

- N. E.andS.FE, 
quarterly,and 
lay the Center- 
Pznof rhe Pro- 
tratfior on the 
Point O, as be- 
fore; and the 
Diameter on 
the Meridiane 
lixt. 


Then dire& your S!ghts to B the ſecond Mark, and note the Deprees cut by the 
Tadex, which let be South Eafterly 80 Degrees 7, and. the diſtance & Chains 7 5 Links, 
You muſt put down in the Field-Book , 4s betore > Firti, the-Letter B; Secondly,the 
Angle with the Meridian cut by the Index South Eaſterly So Degr. ; in the third Co- 
Iumn ; then 8 Chaixs 75 Links in the tourth, as you may {ce in the Books. then dize& 
your Sigbrs to C your third Mark, and note the Degrees, cut by the Index, which ler 
be $. E, 16 Degr. , and thedifiance O C 10 Chains 45 Links, put the ſame down 
in the Field-Bock likewiſe, as before directed z then direct your Sights to D,and note 
the Degrees cut by the Þrdex, which let be 8. IF. 32 degr..the diſtance O D, 8 Chains 
53 Links, note it down in the Book, as betore. Then dixect your Sightr to E, 'the 
Index cutting 72 degr. % North-IWijterly 3 and the diſtance O E 8 Chaing 15 Links : 
They muſt be noted inthe Book as the rett are, Laſtly, dire&t your Sights to F yout 
laſt Mark, the Edge of: the Iedex cutting in the upper Braſs Circle N.'W. 18 degr.the 
diſtance O F 9 Chains 55 Links 3 then will the Obſervatiorniftand in the Field- Book , at 
in the'following T able or Figure. ' vi | 

Then by a Line of Chords, or by the Protra&or you may preſently Protragt the ex- _ 
a@ Figure of the Field upon Paper thus By a Line of Chords ; take 66 degr. and 
draw the Circle. Secondly, draw the Meridian Line of North and Soxth, and the 
Line of Eaft and Weft. Thirdly, in your firſt Obſervation the-degy. cat by the T4- 
dex was 36 degr. * N-E. Therefore take 36 degr. 4 off the Line of Chords, and lay 
from the Meridian Lixe from M to N. Fourthly,the diſtance O A was formd 8 Chaing 
Io Links z take with your Compaſſes off any Scale of equal parts, 8 and {> (that 
ſtands for $ Chains 10 Links ) lay this diltance from O to A, and draw the prick'd 
Line OA, | | 

Then ſecondly, take out of the Line of Chords the {ccond Angle S. FE. 80 degr.2, 
and lay from the Seth towards the Eaft on the obſcure Arch, and through it draw 
the Lize O B then take off the ſame Scale of equal parts 8 Chains 75 Links, that is, 
8 and 75 hundred parts, and lay it from O to B, and prick the Line, and draw the 
Line AB, which meaſure with your Compaſſes, and apply it to the Scale of equal 
parts as before, and you will find the fide-A B 8 Chains 75 Links. The like do by all 
the other Angles and diſtaxces in the ſame manner as you have been ſhewed in the 
two fixft Angles. The Figure makes it ſo plain, it need no further Precept 3 and you 
may put down the N#mbers onthe fide, as I have done. 


| Now by the ProtraQtor deſcribed in the Second Book. 

You may lay the Diameter-Edge thereof on the North and Soutb Line, and through 

the Center, put a Pin on the Center of the Plot at O, and note the degr. and diſtances 

in the Field-Book , as before : the firſt was North Eafterly 36 degr. +, put the Edge 

of the Irdex to ;6 degr.: in the Arch of the Protratior 3 and by the Edge account 

in the Scale thereof 8 Chains 10 Links 3 and by the fide thereof draw the Line AO," 
pricked as before 3 and ſo do by the rett of the Angles and fides in like manner, and 

you may preſently draw a Plot of Ground which you have meaſured. The Obſerya- 

tions marked in the Field-Book ſtand as in the following Table. 


The manner bow the Ficld-Book muſt be Rnled. 


[Mark.| D. Ch| Lin- 
A N. E.136 +% lo8'10 
A 
c 5 E is ; het 
D $. W132 : ts 
E - |N. T2 2 [$15 
FN. Wis | g's5 | 
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CHAP.” 1Il. 
How to tdkethe.Plotaf a Field atone Station in one of the Angles 


by the S8a-Corpals- 
N the Figure of the Field following, place your Cempaſe at M, ſet you Braſs- 
Diameter right over the North and South points; then firſt dire& your Sights 
toA," which let be fappoled to be :22 Wage. 3: N-/E whichnote iti-your: 
Field-Book,, jas betoxe, then meaſuring che: diſtance with your Chain M A;' whith 
- be 8 Ghajng 46 Links, which place .in- your: Field-Book:according to former di- 
recTiOns.!_ | tc] 250 \ 


Secondly, Dixet your Sjghts to B, the degree cut off by the Index, f ip e | 
degr- + 4nd {uppole the diftance meaſured/ tobe MB 10.Cbaine 21 ro gh | 


them down alſo in the Field-Book. | 
Thixdly, Dire& your Sights to:C; the degy.. cut is 66 degr.*, and the diſtance M C 


: 3 Choins 64 Links, put theſe in your Field-Book allo, as before; and in-the-ſame - 


wanner YOu mult deal with the other marks D, and E/,\ and F, and'G+' and 
ſo having them all in the F3e/d-Bogk, they-vill-Gand as followeth My | 
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The Figure of the Ficld-BoOk. 


M\ |Deg.M.C- L- North. outh. Eaſt Well. 
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__ owe 95 Links Thus all-the Obſervation being plainly ſet down in the Field-Bogkz you 
rightly Meaſue 


red before you Your degrees and length of Lines as. they are placed in your Field-Bogh. We 
go our of the proceed to examine the truth of the Survey thus. 

Field and Pro- . 

traft the Plat 
ter:of. 


"I 


CHAP. IV> 


How to meaſure any;Piece of Ground, be it never fo Iccegular; And. 
how to reduce the Sides into Triangles or I rapezias;- and to 
caſt up the Content thereof in Acres and Perches. 


"\ Uppoſe you were to tneafure-a'Picce of Ground, :'Wood, or Marſh, or any 
- plage! whatſoever, / by your .Compaſs and a Line marked (as'the 4 Poles! 
Cbain before deſcribed in the firſt Chapter 3 -abd- if: you 'cannot ke'athe 4; - 
gles , by xcaſon of the bigneſs thereof, then you may meaſure round abour by 
che. lies thereof, 1as' in this Figure tolJowing, and the Oblervations made inthe 
Ficld are ſet down in the Field- Book folowing, which is loplain, that it needs no 
fkurcher precept. —_—. WUOLOAS, 151 
- Suppole' you made your firſt Obſervation: at A is the: Field inthe following 
Figure;-(the Compoſe being 1cRified: as' before direed/)) you -Gire@t-yvur 'Sighte: 
along the Hedg to the Mark in the Corner at B, and the' Index cuts'34 deg- - from 
the Southweſtwards, and. the: diſtance! is-5:; Chaips 12 Links, which {et dowwn in 
your Field Book thus; AB $IW 54 degr- difiance 5 Chain. 12 Links 3 Then make 
your ſecond S:ation at B, aud dirc& your Sights to C, the Index cuts N W 45 degr, 
diltance 2 Chain 89 Links, which note down in your Field- Book, as you did be- 
fore in the lecond place 3 and ſo do by all the reſt. .. From CtoD, NF 76 degr. 
diſtance 3 Chains 35 Links, from Dto E, NE 31 degr. diſtance 4 Chains 55 Links, 
from Eto F, N E 56 degr. diſtance 2 Chains 57 Links, from. FtoG, NE 21 
degr.. diſtance 2 Chains 24 Links, trom G to H, SE 51 degr. 2 Chains 95 Links, 
from H toK, $E. 34 degr. 3 Chains 25 Links, fremB to A, SI 4 dep, 2 Chains 


may proceed to Protraling your places of Obſervation and Aarky in the Field, and 


Firſt, 

As the Radius or Sine of go depr. is to the lengih of the fide of the Fieldin Chains 
and Links, or Perches and 100 parts 3 (o is the Sine of the degree cut by the Tedex to 
the length of the Parallel of Eaſt and Weſt in Chains and Links, or Perches and 100 
parts. 

Therefore on your Scale extend the Compaſſes from the Sine of go to the length 
of the fide'of the Field'in the Line of Numbers, the awe dittance will reach from the 
degrees cut by the Index to the length in the Parallel of Eaft or IFeft. 


bf Secondly, 

As the Radius or Sine of go degrees to the length of the ſide of the Field in Chains 
and Links,or Perch and 100 partsz fois the Sinc Complement of the degrees cut by the 
Index to the length of the Meridian cither North or South in Chains, or Links, or 
Perch, Gr 109 parts. | 

\Wheretore extend the Compaſſes fromthe Se cf go degrees to the length of the 
fide of the Field in the Line ot Numbers; the fame dittance will reach from the Sine 
C an ot the degrees cut by the Index to the length Nerth or- Soxth in che Me- 
TIAETM. EVF--1 
So that you [ce the 4 laſt Colzmns in the Ficld-Baok arc noted North and South Eaſt 
and If. | eY 11 | 

Now to know by the Chains and Links, the tirſt Obſervation from A to B, is SY 
54 degr.2nd the dittance AB is 5 Chains 12 Links 3 therefore by the laſt Rule extend 
the Gompeſſes from ge deg.to 5 Chains 12 Links 16 the Lixe of Numbers, that — 

4h Tos | Wil 
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you may do with the relt of the Obſervations. 


and then you may ProtraG in Perch and 100 parts. 


multiply by 4 likewiſe, the Prodzt will be 100 parts of a Perch. 
As for Example. 


Perch, 4%; parts, which put in the next Column to1 


the Field- Book, 


will reach from 54 degy. cut by the Tedex to 4 Chains 14 Links in the Line of Num- 
bers, which is the diſtance in the Parallel of Jeſt, and alſo the lame- extent will reach * 
from the Complement of 54 degr. which is 36 degr. to 2 Chains 97 Links in the Line 
of Numbers, which is the diſtance in the Meridian South, and put it in the South Co- 
Iumn of your Field-Book, as you did 4 Chains 14. Links in the Column.ot Weſt ; and (o 


Or yon may convert your Chain and Links into Perches and 100 parts of a Perch, 


Thus if you multiply the number of Chaias found in the fide by 4, ( by reaſon 4. 
Perches arc in a Chain ) and if there be above 25 Links in the place of Links, divide 
by 25, and the Quotient will ſhew the odd Perch to be added and what remains 


The firſt fide A B his diſtance is 5 Chains 12 Links, multiplied by 4, makes 20 
= Now it you extend the Com- 

paſſes from go degr. ta 20 Perch 55; parts, the ſame diftance will reach from the J_—- .* 
Sineof 54 degr. cut by th: Index to 16 Perch 57 parts, which is in the Jeſt Column, 

and the ſame extent will reach from the Complement 54 degr. which is 36 degr. to 

12 Perch, 4 parts, which I put in the South Colrmn, and by the ſame Rele I 

work in like manner inthe reſt of the Obſervations. The (ſecond tide BC is 2 Chains 

89 Links, reduced as before, makes 11 Perch 5; parts 3 andſo working with them, 
as before directed, you fhall have all your Nambers as in the following Figure of gu. 


Fohn Gook, 
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it into your Plot, 


Houſes Names. Angl.with Merid.|Ch, Lax Fol. 200 pre.NorthSaub. Eaft..|Weſt- | 
=Y P. pre.12 $9] 16 771 

89j11 56 |$ 18 8 81 

35113 40 [3 25] I3 OD 


95111 Bo 11 77 o_83 
| _ 
The Sumj41 37 42 0937 89 38 58) 


Now if there be any Houſes by the Hedge-fide, make a mark in' your Field-Book, 
in that Angle, how many Chains or Perch trem the place you obſerve, and fo inſert 


ES 


E4$-:o2 
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As for Example. 


Mow to draw Therc isa Houſe in the firſt fide A B, at 2 Chains 42 Links, therefore put it down 

the Plot by in your Book, with the Man's Name that owes the Howſe, John Cook,,or the like 3 and 

the Profrarivre if any Howſe, Church, or Caſtle, bein the middle, take the Angle thereof from any 
Point, and meaſure the diſtance, and note it in your Book, and entcr it into your 
Plet, as I have done this Houſe. By theſe Rules you may completely take a whole 
Pariſh, Plantation, or Iſland: Now if you draw a Plot by the ProtraQor deſcribed 
in the Beok of Inffruments,” you muſt rule your Paper or Parchment with an obſcure 
Meridian Line, and Parallel Lines about 1 Tach and + aſunder 3 and put the Center- 
Pin upon any Poix?, and turn the fide of the Protra&or parallel to the Meridians, and 
look in the Field-book for the Angle, and put the Edge of the Index to the degrees, 
and count the Perch on the Index, there make a Mark with your Pix for the ſecond 
place, anddraw a Lize from that place by the Edge of the Ruler for the (ide of the 
Hedge or Field. | 


As for Example. 


Suppoſe you were to draw the fide A B in the Plot with your protraGor, lay the 
Diameter-Edge of your Protratfor to the Meridian Line 3 then in the oppoſite De- 
gree and Pwarter which in this Exempleis N E: Iput the Foot of the Index to 54 
degrees, and from the Center, the Edge points $ F 54 degr. then number the Chains, | 
and Links, or 20 Perch 42 parts, and from that Number to the Center draw a Line 
_ the Edge thereof, and you have the fide A By by this Rule you may gain all chic 
xeſt. 

Now 


/ 


"" _— a #. 
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| Now we ſhall Proceed to find the juſt Suantity or Content of this Piece of 
Ground. 


— 


\ E have ſhewed in the fore-going Chapter, how to Meaſur? the Geometrical 
Square, the Parallelogram, the Triangle, Trapezinm, the Circle, and the like. 
Now we will thew you how to caſt up -the Content of any field whatſoever. Sup-" 
pole the fore-going Figure ABCDEFGHK being drawn or Protra*ed by a 
Scale of 10 Perchin an ITuch, and the Content thereof is required, Now becaule it is 
an irregular Plot, neither in the form of a Square, Paralledogram, Trapezinm, nor Tri- 
angle; therefore I reduce the main Body of the Field intothe Trapezinm ACE RK, 
and the reſidue of it into 5 Triangles, as ABC, CDE,EFK,FHK, and FGH. 


Now to know the juſt Quantity of Acres, Roods, and Perches the Field contains, 
I ficſt meaſure the Trapezinm ACE K, taking with my Compaſſes the length of the 
Perpendicular CO, and apply it to my Scale of 10 Perch in an Txch, and find it 
14 Perch ;** parts, and hkewile the Perpendicular K P, and find it 10 Percheg, 
- 50 parts, which Ladd together, and they make 2 5 Perches, 38 parts, which I Mul- 
tiply in halfthe Baſe AE 16 : 43,and the Prodwt? is 416: 99 34: Therefore if you 
cut off 4 Figures to the right-hand, you will have the Contents of the' Trapezizem 
416 Perch, and 542 parts, reje&ting the two lalt Figures. | 


In like manner for the Triangle AB C, Imultiply half the Perpendicular :* 4: 55 
by the whole Baſe 25 Perch 26 parts, or the whole Perpendicular by half the Baſe, as 
before : it is all one, and the Produd'is the Content of the Triangle A'B C 119 
Ferch 98 parts: and fo likewiſe for the Triangle CD E, multiply half the Baſe 9 
Perch 52 by 12 Perch, 20 the Perpendicular, and the Produ& is 116 Perch 14: is the 
Contents of that Triangle. Likewiſe in the- Triangle EF K; the length of the Per- 
pendicular FR is 7 Perch: oo and the half length of the Baſe E Ks 14 Perch 70, 
the Produ@ is 102 Ferch go parts the Content of - that Triangle EFK: the 4 Triangle 
FHK the Perpendicular: 6 P. 10. half 'the baſs FK 11 P. 50 the Contents is 70 
Perch : 15: the 5 Triangle F GH the Perpendicular G S is 7 P.g2 and the Baſe F H, 
the half thereof is 6 P.50: multiplied together, and the Produd is 51 P. 48 parts 
torthe Triangle F GH. | 

Lattly, I add the ſeveral ſums together, and they give the Content of the whole 
Figure in Perches and 100 parts. 


Trapezinm ACER———416: 99 
h t Triangle ABC-—-——119:98 
The Area or Con- J2 Triangle CDE ——— 216: 14. 


zent of the ©95> N3 Triangle EFK ——-—102: 90 
4 Triangle FHR—— 70:15 
5 Triangle FGH——— 51:48 


The Areaor Content of the whole Field or Wood is 877 Þ-64. 


Which if you will reduce into Acres, Roods, and Perches, you muſt divide 877 Reduce Per- 
Perch by 160, the Quotient ſhews the Acres tobe 5 3 that which remains above 40 ches into 
divide by 4.0, and the ©wotient will be Roods x : and that which remains will be 37 _ _ 
Perch. So that the whole Content of the (aid Field is 5 Acres, 1 Rood, 37 Perch 
and {3+ of a Perch. 

This is the way to caſt up the Content of any Irregalar Field, by redacing it into 
Trapeziums and Triangles, and adding their leveral Produ&s into one Swy, which 
ought heedfully to be regarded, it being one of the moſt material works belonging 
co the Praftice of a Surveyor 3 for unlel(s he be perfe& herein, he can never perform 
any Work of that nature aright. Ihave been brief and plain in ſhewing the Art of 
Surveying by the Sea-Compaſs 3 T might have been longer, but to avoid Prolixity, 

I chink whats writ isſafficient : If any defire a larger Diſcourſe, he may make go 
GCC 0 
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of Mr. Leybeurn's Compleat Surveysr, or Mr. Wing's Art of Surveying, and others 
that have writ at large of the Uſe of the Plain Table, which is the moti eafic and 
uſeful Inflrument in the Art of Surveying of {mall Tucloſures. 


C WIS F* IE CITES a 


CHAP. V. 


How to take the Height of any Iſland, or Mountain i the Sea by 
- an.Example made by the Author of the Height of Tenerift. 


Any Learned Men have writ of the great incredible Height of ſeveral 
+ Hills and Jflands in the World. For taking of the Height of Jſlands in the 

Sea, none have greater opportunities than  Sea-menu- By them may all 
Men be informed of the truth of ſuch like things. 

It is reported of Ariſterle, Mela, Pliny, and Solinus of the Invincible Hezgbt of 
Atbos,/ a Bill in Macedoxia, and of Cancaſus, and of Caſſius in Syria, and many 
other places : and among, the reſt one of the moſt miraculous things which they 
have obſerved of the Mountain Athor, is, that it being a Hillfituated in Macedonia, 
it caſts a ſhadow into the Market-place in Myrrhina> a Town in the Iſland Lemos, 
diſtant from Athos 86 Miles to the Eaftward. But it is no marvel it caſts fo longa 
ſhadow, ſeeing by Experience of the ſhadow of a Mans Body, we hind it extraor- 
dinary long at Swn- Rifiug, or Swn- Setting. They report it is Higher than the Kegion 
of the Air. Fuliwe Scaliger Writes from other Mens Relations, that the Pico of 
Teneriff riſeth in height 15 Leagues, or 60 Miles : Moſt Writers agree, that it is the 
highett Mountain in the World, yet thatthis Iſland cannot be fo high, (hall appear 


& 


Fuly, thereby the following Obſervation. ' | 

Patricis, not content with the: former Meaſure of ſixty Miles high, reaches to 
{ſcventy Miles high 3 Now that any, Snow 1s generated fixty or ſeventy Miles above 
the plain Superhcics of the Earth and Water, is more than ever they can perſwade 
any man that underſtands theſe things, ſeeing that the higheſt Vapours never arile by 
Ptolomy 41 Miles, and by Eratefthexes's Meaſure 48 Miles above the Earth that is, 
Therc is never no Rain, Dew, Hail, Snow, or Wind, bat till a clear {ercnity ; But 
the Snow lies upon the Pzcoof Teneriff all the Year, except the Months of Fzne and 
fore it cannot be o high. 

I have paſſed by Tencriff ſeveral times my ſelf; in the Year 1652 I was thexe in 
the Caſtle-Frigot of London, Captain Fohx Wall Commander, and Loaded our Ship 
at Garrachica, right under the Picoz and fince bound to the Weſt: Indies in the Year 
I656, in the Society of 7 epſam, a Ship I. had Command of, was put by Jefterly 
Winds to the Eaſtward, that we had fight of the Pico of Teneriff, it bore off us 
North; about Noon I was rcſelved to make Obſervations of the height thereof, to 
try Conclutions with my ©#adrant of 20 Inches Semidiameter, deſcribed in Chapter 
16 of the Second Book; and I made theſe Obſervations following : On the fifth of 
May 16561 obſerved, and found the Sun's apparent Meridian- Altitude $1 degre 48 
min. his Declination 19 degr. 8 min. the Latitude 27 degr. 29 min. the Latitude. of 
Pico I tound formerly to be 28 degr. 20 min. difference of Latitude 60 min. which 
in the following Figure I make one halt of my Horizontal Baſe AD; then at the 
ſame time obſerving the Height or Altitude of Pico, I found it 24 degr. 14 min: 
Therefore according to the Sphericity of this Terreftrial Globe, conlitting of the 


See Figure $3 Earth and Sea, I drew the following Figzre, the SeQtion of the Arch AEFS re- 


in the follow- 
ing Schemes, 


preſents the Arch of a great Circle, being the Meridian 3 .E Ba ſecond Obſcrvation, 
N the North part of the Horizon,S the South part,C the Port of Garrachica. 


But having three days of Fair Weather, in ſight of Pico I made a ſecond Obſer- 


vation, and ran toit with my Ship untill I made an Angle with the Pico of 45 degr- 
©0 mine 


Caar, 5. of Iſlands and Mountains at Sed, — 19 


* ©2 min. as the Angle at Bz and had the apparent Meridian Altitude of the Sun ' 
81 degr. 29 min. the Declixation 19 degr« 22 mix. Latitude the Ship is in 27 degp. 
53 mig. diffcrence of Latitude 27 min. being <qual to the Height of Pico. 


But touching the Hypotbeſis, that the Eaitlt.and Sca,makes a Round Body, it is 
eencrally agreed upon by all the Philoſophers, Aftrowomers, Geographers, and Naviga- 
tors Ancicntand Modern 3 and therctore tne diltance of a degree 6> min. reckoned 
in the Heavens by Obſervations of * the Sun or Stars is more than lixty Engliſh mea- 
ſured Miles up9n the Superticies of the Earthand, Sea, as appears by ſeveral Experi- 
ments made by able Artis, but eſpecially by the Labour and Induſtry of our own 
Conntry-man Mr, Richard Norwood, as you may ſec in his ſccond Chapter of his 
Book, The Sea-mans Pradtice, meaſuring betwixt Jorkand Loydon, He makes-it evi- 
dent that 1 degree of a great Circle on the Earth, 15 near ;67200 Feet, which in our 
Statute: Poles of 16 and 7 Feet to the Pole is'222 54 Poles, and abont a halt, and theſe 
reduced into Furtengs at 40 Poles to a Furlong, makes $556 Furlongs/ and 14 Perch 3 
and laſtly, theſe reduced into Exgliſh Miles of 8 Furlongs to.a Mile, makes 69 Miles 
and 4 Furlongs 14 Poles, that is, 69g and + Miles and 14 Poles to 1 degree upon the 
Superticics of the Earth and Sea. And leeing a Degree is the 360 part of any Circle, 
equally divided in the Crrexmference 3 Therefore it we can, tind how many Feet, 
Perches, Furlongs, Or Paces, are in a Degree of known meaſure :, then can we pre- 
{ently rclolve how many arc in the Circamference of any Circle {o divided on the 
Earth and Sea for it there is 367200 Feet in one degree of a great Circle upon the gyaw to know 
Superficies of the Earth: and Sea, it is evident, that. if you multiply 367200 by the Circumſe- 
360 degr, the Product is 132 192000 Feet, which reduced into Poles, is 8011636, and 777% of the 
theſe reduced into Frurlongs, are 200 ' 90 Furlongs, and 36 Poles z, And lalily, theſe Earth, 
reduced into Miles, are 250_6 Engliſh Miles and more tor the Circumferexce of the 


Earth and Sea. 


And now if you defire the Diameter and Semidiameter of the Earth;as it is proved How ro find 
by Archimedes, That the proportion of the Circumferencs of a Circle is to the Diame- the Diameter 
ter thercof almoſt as 22+to 73 therefore by the Rule of Proportion, multiply the ow diſtance 

: ” wy to.che Cinter 
Cireumference of the Earth namely, 132192000 by 7, and divide the Produ@ 7f the Earth 
925344000 by 22, the Quotient is 42< 61091, which 15 the Diameter of the Earth and Sez. 
In Feet: and the half thercot, namely, 2 1032545 is the Semidiameter of the fame, & 
or diliance of the Superticies of the Earth and Sca from the Center, being 21 millions 6120 
of Feet, and a little more and theſe reduced into Miles, as we did the Circamfe- 2 
rence, ſhews the Diameter of the Earth to be 7966 Miles, and ſymewhat more : and F 2240 
the diftayce to the Center or Semidzameter 3983 Milesz and thus is found the Cir- 23 2 
cumference, Diameter, and Semidiameter of the Earth and Sea, and alſo the quanti- 23 (3)f 
ty of a degree of the ſame meaſure in Engliſh meaſures of Feet, Perch, Roods, and 228 44M 
Miles. Therefore it you do (iill retain a AG: in the Heavens tobe 60 minutes, yeu = : 
may tind how many Feet is in a Mile on the Earth and Water, it you divide 3347 
367200 fact by 65, the Quotient will be 6120 feet 3 which doubled, and divided d 
by 33, the balf-feet to a Perch, the Dwotient 8.370 Perch, and 30 foot remains: di- (1 
vide 370 by go Perch toa Furlong, and the ©uctient is 9 Farlongs, and 10 Pirch or 37. 0'9 
Poles remains, divided by 8, the Furlongs in a Mile, the Quotient is I, and 1xe- 40 . 
mains 3 (o that a minute in the Heavens by this Experiment upon the Superticies of - R. f 
the Earth and Water, contains 1 Mile, 1 Rood, 10 Perch, and 3o foot 3 therefore my ( 1 
degy. 60 min. of Latitude at my tirlt Obſervation, is found by thele Rules tobe 8 (1 R+ 
69 and 5 Miles, 14 Perch my ditiance upon the Arch of a great Circle from Pico: $8 
therefore working by the Rules given in the fixtcenth Chapter of the tecond Book, T4. ce 
the true Height ot Pico will be tound to be 31 42 Miles, and the diliance from the þeig2r and dis 
Eye to the Top ot the Pico will be tound by the Rules in the fixteenth Chapter ſtance from 
76 +:- Miles. the Eye. 

And working the ſecond Obſervation by the ſame Rules, your difterence of Lati- 
tde 27 minutes B D will be tound tobe 3 1 Miles, 2 Furlongs,1 4 Perch, 19 foot, which 
iS 31 +22 Milesz which is almoſt the ſame Height tound by the fuli obſervation: and 

* | 


the dijiance from the Eye tothe Top of the Pzco 15 44 +55 Miles 
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This was t1- 
ſerred by Jobn 
Calſon, Teacher 
of the Mathe- 
maticks 1n 
London. 


See Figure 99 
in the follow- 
ing Schemes. 

Wy 


464. 00 m. 
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By comparing two Obſervations made-by My. Harty, an ingenious Navigator, in two « 
ſeveral Voyages, the Height of the Pico in Teneritt is 2100 Geometrical Pacer, that is 
two Miles ( of 1009 Paces ) and 7:;, and thi, to all knowing men, will appear to be the 
truth, rather thas this pretended Obſervation of the Authors, for that the Height of Pico, 
any other Mountain in the World, ſhould be 31 Miles is altogether incredible. 


” w—_— 


CHAP. VI. 


Howto find the diſtance of a Fort, or Walls of a City, or Caſtle, 


that you dare not approach ſor fear of Gun-thot , Or the breadth 
of a River or Water, that you cannot paſs, or meaſure over it 
made by two Stations. 


whatſoever, that you cannot approach for Gan-ſhut, Marſh-grounds, or a 

River betwixt vou, or fome ether Impediment, that you cannot make your 
ſecond Station in any open place, but are forced to make it in ſome other ſecure 
Placeat B; therefore plant your Inſtrument or Compaſs at A, and direc the Sights 
toCand B, take the Dwantity of the Angle C AB 46 degr: 00 min, and go toB, and 
take the Dwantity of the Angle ABC 79 degr. © min. then meaſure the diftance 
of the two Stations A and B 350 fathoms. 


ES from ſome private place, as at A, you elpy a Caſtle, Fort, Tree, or place . 


Then by a Plaiz Scale, or by the Line of Sines on the Scale or Scales, you may 
preſently reſolve the diftance, as I do by the Tables. 


As the Sineof 55 degr.00 ACB—— 991336 
to 350 Fathoms, AB 2 54406 
So is the Sine of 76 degr. ABC _ 999194. 

wi to the diſtance — — 1353600 © 
AC419: +;- — — 6:64 
As the Sine of 55 degr. coACB 991336 

is to A B 350 Fathoms 254406 
So is the Sine of 46 degr.o C A B— 985693 

toBC 307 +; Fatbows, the 1340099 © 
diftance required. — 249763 

SECT. TI. 


How to take the Breadth of a River. 


Uppoſe you were to take the Breadth of a River, as I did at Grocken Pill, which 
_) runs betwixt Glouceſter-ſhire, and Somerſet-ſpire, and found the breadth of the 
Water upon a Spring-Tide 40 Perch or a Furlozg ; you mult do it thus; Being on 
the River-lide, as in the former Figure at E, there ſet your Compaſs, and oblcrve 
ſome mark on the other ſide of the Water, as at D3 then ſet a markat E, andgo 
Square-wiſe, cither to the right-band, or to the left from theſe two marks, fo far, un- 
til you {pie themark D on the other fide the Water, doth juſtly make an Angle of 
45 degr. with the mark E, as here at F 3 then meaſure carefully F E, the diſtance of 
the two Stations, and that ſhall be equal to the breadth of the River: ſo that if FE 


be 10; 20: 30:40: 50: @r 100 Poles, Or Tards, or Feet, the breadth is the _ 
y 
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or if you go to G,and make an Angle of 26 degr. 30 min. in D; then is the diſtance 
G E twice the breadth ; but if you can get an Angle of 45 degr. for that is the beſt 
and readieſi to meaſure the breadth. 


SECT. IL 


Being upon the Top of a Hill, Tower, or Steeple, to find the true diſtance of 
any Objed therefrom. 


f hg the Angle from the Top of the Tower to the Object with your Qua- 


drant. 
Example. 


Let the height of the Tower, or Hill be 4o Yards, and let the Angle taken with 
your ®nadrant be 80 degrees, ( being 10 degrees under the Line of Level; ) then 
ſay : | 


As the Tangent Compl. $0 degr. ( which is 10d.) 924631 
i5 to the height 40 Yards. 160206 
So is the Radius 10 
to the diſtance from the foot of the Tower 226 ;:* 235575 Tards. 
SECT. II. 


By the way of your Ship, and any two Angles of Poſition, #o fad the 
J diſtance of any Iſland, Cape, or Head-Land from you. 


big have been ſhewed how to do it with an Angle of 45 degr. already; but with 
a little more trouble, you may do it by any two Angles whatſoever. 


As for example. 


Suppoſe you are failing full Soxth from A towards B, and from A ſhould eſpy 
Land at C, bearing two Points from you to the Weſtward, as $S SW, or SW 22 
degr. 32 min. and failing ſtill upon your Courſe untill you come to B, you obſerve 
the Place bears from you juſt four Points, or $I 45 degrees, which is the double of 
the Angle obſerved at A. If in this manner you double any Angle that is, let your 
firſt Angle be what it will, you muſt Sail until you have doubled that Number; then 
you may. aſſure your (elf that the diſtance you have failed between A andB, is equal 
to the diſtance between Band C, So that if AB be 12 miles, BC is likewiſe 12 
miles; and this you may do without further trouble or Calculation, ' ' 


In all ſuch Queſtions remember that the Angler at the ſecond place of Obſervati- SceFigure 408 F 
on, (hall be either juſt the double, if you go nearer to the Place, or elſe juſt the Half 12 the follow- 4 
if you go turther off than the Angle atthe firſt place. Therefore the firſt Angie you + o— 
may take at random, no matter what it is, fo you be careful to obſerve when you be 
juſt upon the double, or the half. 932 

That this is ſo, is plain from 32. 1, of Exclid. which is, that the outward Angle . 
of any Triangle is equal to the two inward oppolite Angles 3 viz. the outward Angle 
DBC is cqual to the two inward oppoſite Angles BAC and ACB: And there- 
fore if the outward Axgle DB C be the double of the inward Angle BAC, chen 
it follows that the two inward Angles are equal to each other, and chat'their oppe- 
lite tides AB and BC are <qual to each other 3 by the 7. 1. of Exclid. 


CHAP: 


—— 


22 Ther of Plotting a City, Town, or Book V, 


\ 


CHAP. VII. 


How to take the Diſtance of divers places one from the other, remote 
fromyou, according to their true Situation in Plano, and to make 


a. Map thereof by the Compals and Plain-Scale. 


Eminent and Remarkable places in a Country, Town, or City, whereby 
a Map thereof may be exactly made by help of a Table of Obſervations 
following, as with a little PraRtice you may ſoon perceive. 


T': Problem {erveth chicfly to deſcribe upon Paper or Parchment all the moſt 


Upon ſome high Piece of Ground make choice of two Stations as A and P, from 
whence you may plainly diſcern all the principal Places which you intend to de- 
ſcribe in your Map 3 then at A fix your Compaſs,and turn the Index about to P 3 and 
ſuppoſe A and P bear one off the other North and Sowth, as you ſee marked with the 
Letters N and $: and then dire&t your Sights to the ({everal Marks from A to 
B,C,D,E,F,G, H,I,K, L, and M, obſerving what degree the Index cutteth. As 
ſuppoſe your Inſtrument tixed at A, and the Sights direCted to B, the Tudex cutteth 
NE $3 degr. 50 min. and likewiſe the Tndex directed toC, cuts 82 degr 5 min. 
and (o in like manner take the ret of the Angles, as you fee them in the Table 
following, which muſt be noted down by you in a Paper-Book as they are 
taken. | 


CPlaces Angles degre mit. 
1 AB =  $z : $0 


4. 
AC SE $2 :5 Q$5 


The Stationary Diſtance 
730 Perch, or 2 miles? on 4 


go Perch. | AH SE 24 : 45> 


Next meaſure the Stationary diftance AP, which was found 739 Perch, which 
you muſt note down likewiſe in your Book then (et your Compaſs and hx it atP, 
that the Chard may ſtand North and Sonth on the Stationary-Line P A, then curn 
the Index to the Mark.K, the Iydex cuts NW 24 degrees 3 Likewiſe turn the fights 
toL, and mark the Inclination to the Meridian, and put it down NV 17 degr. 
and fo do by all the reſt of the former Marks or Points; and note them down as you 
ſce in this TablePK: PL: PM: PI: PD: PB: PC: PE: PG: PF: PH: 

thenprotradt theſe Obſervations, and where the Lines drawn from A and P Inter- 
SeeFigure 101 fe eachother, there muſt you deſcribe the ſeveral Places, to which you made Ob- 
ſervation, where you may Write the Name of the Places. 


* 


\ | Plac ES 


| I un —_ Gs 9. i.e i. 2 


—  — ———  — 
—— 
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Laſtly, If you would know the Diftence of any of: the Places thus deſcribed, one See Figure 
from another,you have no more to do, but open your Compaſſes to the two Places on 191: 
the Paper; and then apply ir to the ſame Scale,by which youlaid down the flationa- 
ry Diſtance AP, (which in this Figure was laid down by a Scale of 20 Perch toan 
Inch, ) and fo applicd, it will give the diſtance ſought, | 
You mult remember always in taking of Juacceſible Heights and Diftances, that 
you take the two ſtationary diſtances as tar aſunder as may be. And ifat any time you 
require the Altitude of a Churcb, Caftle, or Tree, ſtanding upon a Hill, yow-muſt 
perform it at two Operations firſt by taking the Altitude of the Chnrch,Caftle, Tree, 
and Hil together as one Altitude; and ſecondly, by taking the Altitude of the Hill 
alone 3 then by ſubrrafing the beight of the Hill trom the whole beighte, the remain- 
der ſhall be the beighs of the Caſtle, or the like. 


And here Note alſo, That in the taking of all manner of Altitades, whether acceſ- 
fble or inacceſſible, you mult always add the'beight of your Tnſtrument from the 
Ground to the height found, the total is the true beight. And thus much briefly 
touching this Matter. | 


' 


Book V. 


The ART of 


Gaging of Vellels. 


CHAP. VIIE. 


The uſe of the Line of Numbers, and the Lines on the Gaging Rod 
or Staff, and the Rules in Arithmetick in Gaging of all forts of 
Peſſels, ( viz. ) to Gage 4 Cubical Veſſel, and a Cylindrical Veſſel 
Alſo, Barrels, Pipes, or Hogſheads , tomeaſure a Veſſel part out, 
to meaſure a Brewers-Tun, or a Maſh-Fat, to meaſure a Conical 
Veſſel, to meaſure « Riſing or Convex Crown ; and alſo a Convex 
or Falling Crown in a Brewers Copper ; alſo a Brewers Oval 


Tun. 


PROBL. I. 


How to find the Gage-Point of a Wine or Ale Gallas. 


He Gage-Pointis the Diameter of a Circle whoſe ſuperficial Content is 
£qual to the ſolid Content of the Wine or Ale Gallons y ſo the folid 
Content of a Wine Gallon, according to Wincheſter meaſure, being 231 
Cube-Inches : If you conceive a Circle to contain ſo many Inches, you 
(hall find the Diameter thereof to be 17: 15. by this Rule. As 1 to 

1.2732, (0 is 231 to 294-1092 whoſe ſquare root 17.15 fere is the Gage-point 

- fora Wine Gallon. Thus likewiſe you may diſcover the Gage Point for an Ale- 

Gallon, containing 282 Cubique Inches 3 for as 2 is to te 2732, fois 282 to 359. 

©0424, Whoſe {quare-root is 18, g 5 fers, the Gage point for Ale-meaſurc. 


Note, you muſt be very careful in all your meaſures of ail forts of Veſlcls, 
their length, breadth,and depth, as allo of the Head and Bong ; for all ſmall Errors 
in them will increafe very much in the Content. 


The Deſcription of the Gaging-Rod, or Steoff. 


A very uſeful Gaging Rod may be thus made, in length 48 inches, upon one 
ſquare there is two Lines, a Line of Numbers, and a Line of 48 Inches, every 
Iich divided into ten parts for the ready meaſuring of any Veſſels, length, breadth, 
or depth, | 


But for the meaſuring of Great Veſſcls, there is. two Rods divided into Inches 
and ten parts, made to ſlide by each other. 

On the ſecond fide is two Lines, the firſt for the Head, and the ſecond for the 
; Bong, which added together multiplied in the length, will give the Contents; As by 
Example ia the fixth Problem. 


On the third fide is two Diagonal Lines, the one for the Gage of Wine; andthe - 
= ” Ale; which ſhews the Contents to the part /, of a Gallon, The Uſe = 
x0b). 6, « 


Craze. VIII. of all forts of Veſſels. 


_ ——— en —— 


On the fourth fide is a Line of Segments, or 63 Gallons divided in 1000iparts, ad 
you may (ee in the Uſe by thefollowing Table in Probl.7. The making of this Staff 
15 beſt known to the Inſtrument-Maker, and you may have them of Mr. Philip - 
Standridge in Briltol, and by Mr. Hays, and Fohn Brown in Loudoyu, Mathematical 
Inſirument-Makers. 


The Deſcription of Symbols uſed for Brevity ſake. 


Plus or Addition which is as much as to ſay add. 
Minus or Subtrafion, then you mult ſubtrad. 
In or Multiplication, now you are to multiply. 
To Divide by 2, or any other Number under the Line: 
Equal to. 

Square the Numbrey given. 

Cube the Number. 

Sum, and Z q Square of the Sum. 

To Extradt the ſquare Root. 

Difference. 

Xq. Square of the difference. 


M.A Os || [| + 
= 


PRoOBL. IE 
How to meaſure a Cubical Veſſel. 


G Vppole we have a Cubical Veſſel to meaſure, whoſe ſides Iet be AB C DEF, See Figure 


which let beevery way 24 Inches, and 1 defire to know how many Gallons of — 
Wine or Ale the ſame will hold. Scheme. 


I 
For Beer of Ale by the Line of Numbers. 

Extend the Compaſſes always from the Gage-Point ( which for Ale is 16 £ ) 
unto the ſide of the Cube 24 Tuches, the {ame extent will reach from the ſame 24, 
turning twice over unto {9 Gallons, and better. 

| For Wine. 

Extend the Compaſſcs always from the Gage-Point, which for Wineis 15 2, an- 
to the lide of the Cube 24 Inches : the ſame extent will reach from the-ſame'24, 
turning twice over unto 59 £ Gallons, which is almoſt 60 Gallons of Wine. 


The Aruhmetical way. 
AB, C = Gallons of Ale 49, - AB,C==Gallons of Wiane'5g £;; 


— —— 


262 231 
PROBL. IIE. | 
How to Meaſyre a Veſſel in the form-of 4 Parallelipepidon. 


Q Uppolc we have a Veſſel to meaſure, whoſe ſide A Blet be 72 Taches, and breadth See Figute 
A C 32, and thedepth CD 8 Inches. = 


| By the Line of "Numbers for Ale. 

You muſt firſt find a mcan proportion between the length A B 92,and the breadth 
AC 32, by multiplying ic-together,' "and taking the Squatc Root thereof, or taking. 
the middle point between 72, and 32 on the Linc of Numbers, and you will tind 
48 for the mean. - | Jo 139501218 


Ddd 2 "Now 
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Now Extending the Compaſſes from the Gage-point 16 £ tothe mean Num- 
ber 4$ Inches, the ſame extent will reach from the depth CD 8 Inches, turning 


ewicc overunto 65 #£, Gallons. 


| For Wine. 
To find how many Wine-Gallons it is, Work by the Gage-point 15 A as you 
did in the laſt Rule, and you will find near 79 + Gellens 3 or you may find a mean 
proportion between the breadth A C 32, and the depth C D $: which will be 16 


Inches, and ſo work according to the former Rule. 


How to work the ſame witbout the Gage- Point. | 

Example for Ale. Extend the Compaſſes from the Ale-Gallon 282 unto the 
length A B 72: the ſame diſtance will reach from the breadth AC32 unto$; 27 
22, Gallons : For an Inch depth, ſo for $ Inches you may preſently find it to be 
65 2: Gallons. - & 


For Wine Gallons. 
Take 231 for the firſt number, and by the former work you ſhall find 9 22, Gal- 


lons for 1 Inch depth. 


The Arithmetical way. 
ABx:ACx CD 
— ===Ale-Gallons 8 =>. 
282 


ABx AC xCD 
FR — -— Vine Gallons 9 .,. 


231 
Brewers Coolers are meaſured after the manner of this Veſſel. 


PROBL. IV. 
How to meaſure 4 CylindricalVeſſel. 


Sce Figure Q ePole the Diameter of the Head A B be 24 Inches, and the length thereof A C A 
p be30 Inches, To find the contents in Ale-Gallons. Extend the Compaſſes al-, * 


104+ 
Y &> ways from the Gage-point, which for Ale is 4$ + Inches unto the Diameter 24 © 


Inches the ſame diſtance will reach from chelength 3o Inches turned twice over - 
unto 48 *, Gallons. | | 
| For Wine. 

Extend the Compaſſes from the Gage-point 17 4 unto the Diameter 24 3 the 
ſame diſtance will reach from zo turned twice to 58 £2, Gallons. 


The Avithmetical way- 
For Ale. ABqzxAC | 
| anna —AlGllns( viz.) 


| 359 
For Wine. | ABqxAC | 
= — - ===Wine Gallons, ( viz. ) 58 77, 
294 


PROBL. V. 
- How to meaſure a Globical Veſſel. 


See Figure ' Uppoſe the Diameter of the Globe be A B 24 Inches : Then to know the Con- 
195. tents 1n Ale or Wine, it is thus. ; 


= oP | | For 
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For Ale. 
Extend the Compaſſes from the Gage-point, which is 2 3 £2 unto the Djameter 
AB 24 Inches 3 the ſame diſtance will reach from the ſame 24 turned twice over 
unto 25 4 Gallons of Ale. 
| ' For Wine. 
Extend the Compaſſes from the Gage-point 21 unto the Diameter 24 turned 
twice over, as before, you ſhall have 31 + Gallons, 


The Arithmetical Way. 
Foy Ale. AB.C 


538 
For Wine. AB.C 


—=Galons, (vie. )31 32. 


441 
PROBIL. VI. 


How to meaſure a Barrel, Pipe, Butt, Puncheon, Hogſhead, or ſmall Cack. 


Q ppolc you have a Cask to meafure, whoſe length is AB 27 Inches, and depth 
at the Bong C D 23 Inches, and breadth at theHead E F 20 laches, 
You are to find a mean-Diameter between the Head and the Bong by this Rule. 
Take the difference between 23 and 20, which is 3 3 which being multiplied by 
7, the Produ@ is 2 1, and dividedby 10, the Quotient will be 2 4, which added to 
the lefler Diameter 20, you have 22 7 forthe mean-Diameter. 
Then for 'Ale. 
Extend the Compaſſes from the Gage-point 18 25, unto the Mean-diameter 
22 £, the lame will reach from the length 27 Inches turned . twice over, to 36 > 
. Gallons. | ; 
For Wine: 
Extend the Compaſſcs from the Gage-point 15 4.5 unto 22 &,, the fame will 
reach from 27 to 44 £ Gallons. 
| The Arithmetical way. 
For Ale. 2CDqxEFgq: x AB M ſtands for 


page 7 "us yy Mean, D for 
PRs, ain —Galions ( vis, )36 5+ Diameter, 


1077 MD for m 
For Wine. 2 CD qX EF qe X AB —— 
————— Goltns 44 £2. 
882 
There is another way to work this Veſſel Arithmetically by the. Mcan-diameter See Figure 
which was beforc found tobe 22 + Inches. | 106, 
| Thus. | "EF 
For Ale MD q X A B 
je =— —=6alos,(viz.) 36 


359 
For Wine. MDgx AB 
x S— egy TIN —HFE=Galbons, ( VIZ. ) 44 IIb 


; 294 


Rb By the Diagonal Line onthe Rod and Staff. n 
Take the meaſure with your Rod from the Bang-hole at C to the lower-pazt of ;The Wine 
the Head at F, as the LineF C, which in this Example 15 near 25 £ Inches : So es _ 
if you would know how much Ale the Cask will hold, you ſhall find the Boag hole what ic ſhall 
to Cut in the Diagonal Line 36 & Gallons, And for Wine it will cut 44 + Galloys hold in Ale. 


the Contents required. 


T be 


Op 
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Extend the 
Compaſies 
from 231 to 
292, the ſame 
extent will 
reach from 
theCdantenr in 
Wine-Gallons 


44 15 £0 - 
36 > the 
Contents in 
Ale Gallons, 


Andas 231 to 
282,l6 are the 
Ale Gallons 
to the Wine 
Gallons. 


[F 
[TOE SIRTUO THLSUNK On EW 
j-: . Head. [Bong. Head. Bong, 
D jG pts pre. G pre. G pre. 
— —_ —— 
01j0.00 1]0.002 ; 111.089 \2,178 
02]0-004 ©-009[3 211-100 [2.321 
03:0.010[0.020]3 3[f. 2 34 [2-468 
04 0-01$[0.036j34'r. 310 [2.620 : 
x 0.028 hn - 5. 88 [2.776 The Uſe of this Table is the ſame with 
06 0.04 110.081136 1.469 2.938 The Rod, only in the Table you have the 
| 070.056|0.11 1137/1.551 [3-102] Perfe@& Number, butupon the Staff, for 10 
08/0.072/0.145138|1-636 [3.272] Account 100, for every (mall Diviſion is 
09/0. 092/0-18413911.724 [3.448] 193 and you mukt efiimate the parts of theſe 
Ks BY 1130-226/40|1.813 2.626] {mall Diviſions, and then is the Work all 
- x 101 370-274/41 1-904 [3.809] One as with this Table, ( viz. ) 
£ T2 © 163,0-326 423-000 4.000 
= 13/0192 04383(43'2.096 |x.! . 
= > bop by S9h- - Ri 4 4.285 You-muſt meaſure the Diameter fixſt at 
=.15 0-255 0-510]4 5 2-295 4.591 the Head, and find the Number in the Ta- 
z 16 0:2900-580/46 2-398 [4.796 ble, or Rod belonging to itz then meaſure 
S217 0-328/0-5 17147 2:503 [5.007 the Diameter at the Bong, and likewiſe in 
A 18 0-367 07; 4148 2-611 [5.222 the Table, or on the Rod, find the Num- 
2 19|0-409 0818/49 2.721 5.442] ber belonging to that 3 then add thoſe two 
—$64>2.1 2-060 hear up 24556 together, and multiply the Sum thereof by 
21/0:500|1-02ols tho94s 5.896 the Inches of the Veſlels length, from Head 
22/2.548| 1-097 $2 .3.054 6.129] © Head on the infide, 
23/9-599|1:199,53 3-183 [0.367] 
24,9-05311-306/543-305 6.610 
250.70811:416,55/3.428 [6.856 
26 0.766[1+532!56'3.554. [7. 108 
27 0.826|1-652|57,3.682 7.364 
28 0.888[1.777/58 3-812 [7.625 
29 0:953(1.906;59 3.945 [7.890 
-] 30. 1020[2.040 60 4.080 8.160 
The Table and Staff ſhews for 20 Inches at the Head —— 0,453 
For 23 Inches at the Bong _ — _——,, 
Theſe two added together, make RE — 1,652 
27 
Which being multiplied by 27, 7} + 11564 
the length, = — -— 23204. 
Makes J— — ——— 44604 
According to this Operation, it ſhould be 44 Gallons £2 ports, which difference 
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| 
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Table for the Gaging of Veſlel:. 


od. marked Head and Bong 
IWine-mesſure. 


3 and of this Table for 


of no Moment in theſe Concluſions. 


PROBL. 


Cnae. VIII. of all forts of Veſſels. 


PROBL. VII. 


By the Line of Segments on the Rod or Staff, to find the Quantity of Liquor 
| in a Cack that is part full. 


C \ppoſe you would know the Quantity of Liquor in a Cask whoſe depth at the 
Bong is 23 Inches, and let the Liquor be in height 16 Inches, and the whole See Figure 
Cask to hold 44 £Z#, Gallons. I97. 
| | Et 
By the Line of Numbers on the Staff, the proportion will be, as the whole depth 
23 Inches is to the depth in Liquor 16 Inches, fo is 1000 to 695 parts. 
Which being ſought for in the Segment-line on the Staff, you ſhall have in the 
Line by it 741. te 
- Now if you extend the Compaſſes from 1000 to 741,the ſame diftance will reach 
from 44 *2,, the Content of the whole Cask to 33 £., that is, 33 & Gallons of 
Wine 1n the Cask. 


PRoBL. VIII. 
How to meaſure a Brewers Tun,or a Maſh-Fat. 


| the Tan be A CDE, | whoſe Diameter in the bottom let be ED 98 Inches, 

and che Diameter at the top A C ler be 90 Inches, add both the Diameters -. -.. 
together, you have 188 Inches 3 then take the half thereof, and it is 94 Inches, Sc< Figure 
this is the Mean diameter F G; then get the height-of the Tun, which let be A B = 

40 Inches; Now to know how many Barrels of Beer it will hold according to 36 


Gallons to the Burrel, work thus. 


By the Line of Numbers, | 
Extend the Compaſſes always from 113 7, '( which is the Gage-point for 2 
Barrel ) unto the Mean-diameter 94, the fame diftance will reach from the height 
4 Inches turned twice over unto 27 + of a Bartel. 


The Arithmetical way by tbe. Mean-diamerer. 
FGgxAB | 


—=Gellons 984 7+ 
nr 
Which being divided by 36, you have 27 Barrels 12 3 Gellone- 


Or thus for Barrels. 
FGgxAB | | 
— ===Borrels 37 2. 
12924 | 
This Arithmetical way by the Mcan-diameter is not abſolutely. true, . yet near 
enough for Brewers Tans, by reaſon the difference of Diameters between the bot- 
tom and the top, is ſcldom above 7 or 8 Inches: But to do it exactly take this way 
of working this Tun, | 


The Arithmetical way. 
EDqþACq;þ EDxAC,xAB 
- ——— ==g85 Gollns 
1977 
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ZO 
Divide 9$5 = Gallons by 36, and the Quotient is 27 Barrels, and 13 Gallons; 
So the Tun will hold 27 Barrcls 13 Gallons 7. | 
Or thus for Barrels. 
EDqoHACq, + EDxAC,xAE 
— ===27 Bartels + 
38772 
PRoOBL. TX. 
How to meaſure a Conical Veſſel, having the Height and the Diameter 
at the Baſe. 
' C Uppole the Diameter at the Baſe AB be 98 Inches, and the height DC 490 
> Inches. 
Then by the Line of Numbers for Barrels of Ale or Beer. | 
See Figure Extend the Compaſſes from the Gage-point 1c9 2, unto the Diameter A B g8, 
109, the ſame will reach krom the height of the Cone D C 490, turned twice over unto 


0 I21 _ Barrels fere. 


This is the Proportion to work for great Cones to have it in Barrels, but ſmall 
Cones have it in Gallons. 

PE Work thus, 

Extend the Compaſſes from the Gage-point 32, £. unto the Diameter of the 
Baſe 98, the ſame will reach from the height of the Cone 490, twice turned unto 
4.369 z Gallons. | 

| The Arithmetical way.. 
; For Gallons. © 
ABqxDC | 


—==4369 i Gallons. 


G 1077 -, | 
W hich' being divided by 36, you have121 Barrels 13 Gallons. } 


Or thus for Barrels. 
ABgxDC 


—— =121 ,.. Barrels. 


8772 
The Brewers Tun hs meaſured may be meaſured after this manner following. 
To find the height of the greater Cone, ſay, -as the-difference of the Diameters 
$ Inches is to the height of the Tun 40 Inches :' So is the *Diaineter of the bottom 
AB 93 Inches to the greater height DC 490 Inches, from whence ſubtract 49, 
there remains the height of the lefler Cone G C 450 Inches. 


Now working as before for the Content of eac'1 Cone. 
The greater Con: will be found tobe —— 4369 Gallons. — 5 Parts 
And the lefſer Cone to.contain ———— 3384 Gallons -— 4 Parts. 
Which ſubtraQted from the greater Cone, there remains 985 Gallons £; Parts,” 


which's a7 Barrels 13 Gallons fe 


IJ 
% 


Caap. VIIL of all forts of Veſſels. 


PROBL.. X 


How to meaſure a Segment of a Globe or Sphere, which ſerves for the 


riſing, or falling Crown in a Brewers Copper. 


Dmit you have the Diameter of the Crown A B $o Inches, and the height 
A thereof C D 6 Inches. 


aBg-14CDgxCD 
po—— —————5 Gals. 


718. 


- 


PROBL. NE 
How to reduce Ale Gallonsinto Wine Gallons. 


Example. od 
Aereis a Veſſel that holds 60 Gallons of Ale; the Queſtion is how many Gal- 
lons of Wine it will hold. 
: The Proportion. 
As2311sto 282 :lo 60 Ale to EM 
oy as77 isto94: fois 60 Ale 3 73 77 Wine Gallons. | 
'The reaſon is this, 23 t Ale- Gallons is 282 Wine- Gallons, or 77 Ale Gallons is 
Wine-Gallons. | 
Extend the Compaſlies from the Wine-Gallon 231 to the Alc-Gallon 282, the 
fame diſtance will reach from 62 to73 F, Gallons, 


PROBL. XIE. 


| How to meaſure a Brewers Oval Tun, whoſe baſes are _ of different 
magnitudes, having their Axes parallel to each other. 


Uppoſe the extreme Diameters at the bottom tobe AB 120 inches, and E F go 
0 inches, and thoſe at the xtop to beCD 112 inches, and G H $4. inches, and the 
depth : of the Tun Cb 40 inches ; totmd the Content in Gallons. 


The Rule. | 
AB-þ+:CD:xEF+:CDþ3AB:xGHxCb 
F —— ——_—_—_— ——t—_— ——— 11249 Gallons. 


=o 6 


1077 
That is, to the greater Diameter at the bottom add half the greater Diameter at 
the top, and multiply. that ſum by the leſfer Diameter at the bottom, reſerving the 
Produd ; then to the greater Diameter at the top add half the greater Diameter 
at the bottom, and multiply the Sum by the leſſer Diameter at the top, and reſerve 
the ProduR , add theſe two Produdts, together, and multiply that Sum by the 
depth, and divide by 1077, the Quotient is the Content in Gallons 3 which will be 
found to be 1124+ 9 Gallons. 


The Art of meaſuring of Walls, and Book v.1 


3> 


CHAP: * IN. 


IWherein is ſhewed both Arithmetically and Inſtrumentally how to 
meaſure all kind of plain Superficies, as Walls, 'Timber-work, 
Roofs of Houſes, Tyling, Board, Glaſs, Wainſcot, Pavement, 
and the like ; as alſo Timber and Stone. 


PROBL. 1. 


ſure all manner of Buildings, as Walls, Timber-work, Tyling, and ſuch +? 

like 3 I ſhall in the following Example make Illuſtration thereof, w 

Note this, that Walls are meaſured by the Rod of 16 z Feet, Wainſcot by the A 
Yard, and Board and Glaſs by the Foot. Therefore meaſuring any of theſe  * 
things, conſideration muſtbe had to the juſt Form and Figure thereof ; Then by the 
following Rules you may” ave the Content thereof. 4 E 


' \Oraſmuch as it is very requiſite for a compleat Artiſt to know how to mea» 1 


As for Example. 4 

Suppoſe there be a Wall in the form of this Figure being an oblong, and it is re- "2 

quired to know how many Perch, or.Rods are contained therein. 4 

« The Arithmetical way for Perch. : 
ABxAD, 

30 win =4 Rd ; 29 feet. 


272 7+ 


Extend the Compaſles always from 272-5 tothe length 66, the ſame extent will F 
reach from the height 19 foot unto the true Contents of the Wall 4 Rood 3, and} 


29 fect. 


Nage, Athat-in mceafuring Brick-work, if the Wall be 1 Brick z thick, then the vv 
Content before found is the meaſure of that Wall, but if the thickneſs be more or * 
lels, there muſt bean allowance made accordingly 3 that is, for every * Brick above © 
7 brick'$ you muſt add + of the former meaſure to the Content before found 3 for 
every:+-Brick leſs than-x Brick 4 you muſt ſubtra@ + from that meaſure. 


| But ſuppoſe A B C be a Gable end, which is in - 
-- theformof a Triangle, therefore multiply 16 the 
Perpendicular by half the baſe A C 10,the Product - * 

15 190, the Content in Feet. | 


But in meaſuring of Chimneys, which require 
more Workmanſhip than other ordinary Walls, 
they are uſually accounted as double meaſure, that 
1s, fixſt meaſure them as ſingle meaſure, and the 


- double of that meaſure produceth the Content. 
Note 


Book .V. p 32. 


Cnar. IN. Dormant-Pikes, Chimneys, &c. 33 


Note that if the Chimney ftand by it (elf, the 
Back is to be meaſured with | the reſt 'of the 
Chimney 3 but the Back ſtanding againſt a Wall, 
the Wall muſt not be meaſured witlvcthe Chim- 


ney. 


Admie this Figure LIK, GH, AB, DC bea 
Chimney to be meaſured, and atcording to dou- 
ble meaſure, the Content is required. 


Firſt meaſure the Braſi-Wall E F,and the Jaumes 
D E and FC, which together makes 24. Feet 
next take the height ot the Square C B 18. x5 
Feet, which multiplied together, the Produ is 
435: 60 Feet for the Content of "the Figure. | 
ABDC. Then for the SquareGH mn, the Braſt-Wall G H, and the Jaumes is 
7.5 Feet, the height n H6: 26 Feet, multiplied as before, makes 93 : 90 Feet, for 
the Content of the Square GH mn: 'L 


| Feet. Parts. 
By the like manner of Working, you will? BDC: 438: 66 
| have the Contents. of the: Square IK RV: | The Squarss {GH mn: 93 : 99 
92: 165 likewiſe the Chimney-Shaft in com- IKRV: 92:16 
paſs 159 Feet, and 8 Foot high, multiplied to- The ShaftlL: 72: 00 
gcther as before, is 72 Feet tor the. Contents :, Si 
Add theſe four Sums together, the Total is The Sum 693 : 66 
693 : 66 Feet, doubled is 13897 Feet £4 Feet doubled. 693 : 66 
the Content of the Chimney according to FI - 
Cuftomary meaſare; | : The Total Sum. 1387: 32 


Which reduced into Perches as before, is 5 Rod 26 Foot. | 
Note that Slate-work and Tyling, alſo Roofs of Houſes, Timber-work, Parti- 


tions and Floors, are meaſured by the Square of x00 Foot. 
PRoBL. UH: 


How to meaſure Boards, Glaſs, Pavement, Wainſcot, and the like. 


N the laſt Problem we have ſaid that Boards, Glaſs, Pavement, and Wainſcot, 
| and the like, they are commonly accounted by the Foot or Yard 3 Thercfore to 
make this plain, we ſhall inſtance only upon Boards which are commonly cut out in 


long Squares, 


How to meaſure them; EF: 
Take the length and breadth in Inches and Parts, multiply one by the other, the 
Produdt will ſhew the Content in Inches ; that divided by 144 ( the Number of 
Inches in one Foot ) the Quotient will tell you the Number of Feet, and the re- 


mainder are inches. 


\ For Example. | : bj 
\Admit I have a Board that is 7 Foot long, and 18 inches broad ; multiply $4 Such Rules 
<7 EVP : i: are made b 

Irſches ( which is in 7 Feet ) by 1$inches, the Produ@ is 1512 3 which divide by Te mage ny, 
744 the number of Inches in a Foot of flat-meaſure, and the Quotient ſhews 10 Moreffelds, ng" 
feet, and 72 remains, ( which is 3 of 144 ) therefore the' Board contains 10 in zriftol by 
foot 33 but many times the Board falls out to be broader at one end than it is at the P. Staynarg- 
other,then add together the bxeadth at cach end 3 then take the + for the true breadth, 


and work as before. 
Ece 2 And 
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And what have been (aid of Boaxd-meaſure, the (ame'is to be underſtood 
in the way of meaſuring not only Boards and Glaſs, but likewiſe all manner of 
Wainſcot, Pavement, Floors, and ſuch likez they depend upon one and the fame 
Geometrical ground, though they be xeckoned by different meaſures, as you fee by 
the Perch, Rod, Square, Yard, or Foot, according to the Culiom of the Place, there. 
ſore it needs no futther Example. 

Extend the Compaſſes always from 12 Inches unto the breadth 78 Inches, the 
ſame extent will reactyfrom the length 7 foot, unto the number of Square toot in 
the Board, whichis 16 5, Foot. | 


PROBL. III. 


The Menſuration of Solid Bodies of Timber and Stone, and firſt of 
| Squared-Timber. 


ww Hatſoever hath length, breadth, and thicknels, is called a Solid-body as 
| Timber and Stone, and the like, which are uſually meafurcd by the Foot: 
And therefore:you are to obſerve that a foot of Timber or Stone is a Foot cvery 
way in the torm of a Die. | | | 
Suppoſe a piece of Timber being at each end 16 Inches one way, and 25 Inches 
the other, and 14 foot long, to tind the Content, 


By the Line of Numbers. 


Take the middle between 16 and 25, which you will find to be 20, then to find 
the Content. ! 

Extend the Compaſſes ( always _) from 12 Inches unto the Mean Square 20 
Inches 3 the ſame will reach from the length 14 Foot turned twice over to 38 £, foot 
of Timber. 


T be Aruhbmetical way. 
Thus, ABXAC, xBD 


— - 


. py 1 
—=to the Contents in fcet 38 422. 


144 


 Orthuss ABxACxBD 
— ——=rcduccd into inches) 38 * £2 fect. 
1728. 


A common — Yetit is common with the Carpenters to add the breadth and thickneſs together, 
Error amongſt and to take the half thereof for the mean Square, but that way is very cxzone- 
melt Carpen- cus, eſpecially when the difference between the {ide is much, 


6] W V E 


147 or 168,4n 


QT WIYW004 21 11114 MLL 1441111), 


In the former Example one fide is 25, the other 16, the Sum 4r, the half 20 7, 
Inches that is, half an inch too much, for the Mean Square is but 20, ſo that by 
taking 20 3, it makes the piece of Timber 40-foot f, when It is but 3$ F, feet, 


which 1s two foot too much. 
Now 


_— 


Cua ».Xl. of Tonk Frome, 25 


— 


Now if a picce of Timber be tapering, the common way is to take the Square 
in the midele; and (o to work as in the laſt example, bucit is erroneous. 


Example. 
Admit a Piece of Timber were 25 inches Square at one end, and 15 Inches at the 
other, and fourteen foot long, | 
This is tbe true way by Arithmetick. | 
ABqg+DEgþ+@£.xBD A 5—= ABxDE 
—— Content, 39 *, 


4.32 
PROBL. IV. 


How to find how many Inches in length will make one Foot of Timber, i; 
a piece that is equally ſquared at eachend. 


C Uppoſe you havea piece of Timber that is (quare 16 inches every way, and you 
would know how many Inches is length will make one foot of Timber. 


By the Line of Nambers. 
Extend the Compaſſes always from 16 inches the fide of the Square to 12 inches, 
the ſame turned twice over from 12 inches will reach to 6 + inches, the length for 
one foot of Timber: 


The Arithmetical way. 
1728 F 
hl — 6 z;: or 67 Ixches. 
AC169q 


\ 


 PROBL. V. 
How to meaſure round Timber. 


AR you were to meaſure a picce of round Timber, whoſe Diameter or thick- 
neſs at either end is 20 inches, I defire to know how many inches in length 
will make one foot of Timber. | | | 


' By the Lineof Numbers. 
Extend the Compaſſes from the Diameter A B 20 inches unto the confiant Num- 
ber 13, the ſame diſtance will xeach from 12 turned twice over unto 5 & inches for 
x > foot, as AD, | 


The Arithmetical way. 
2187 


ABg 


i ==AD 5 £; inches, for one foot. 


15 foof 
NINA 
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Having the Diameter of a piece of Timber, as admit it to be 20 inches, andthe 
length ſuppoſe 15 foot 3 to find the Contents in fect. 


By the Line of Nambers. | 
Extend the Compaſſes always from 13%, to the Diameter A B 29 inches, the ſame 
diſtance will reach from 15 the length turned twice over unto the Contents 32 7. 


feet in the piece. 


The Arithmetical Way. 
Square the Diametcr A B 20, and it is 400 5 freble it by 4, and it is 1600, mul- 
tiply itby the length 15, and the Product is 24000, that divide by 729 and the 
Content is 32 ,7, feet. 


Here is likewiſe another brief Rule Arithmeticaly thu. | 

Square the Diameter AB 20, and it will be 4003 multiply that by 11, and it is 
4400, divide it by 14, and the Quotient is 314, and 4 remains, which multiplicd 
by the length 15, the ProduGt is 4714 3 that divide by 144, and the Quotient is 

2 1@* | | 
: Now the common way uſed by Artificers, is to meaſure xound a piecc of Timber 
Or uu and to take the one fourth part for the Square, which is very erroneous and 
falle. | | 

For Example. | 

The meaſure of the Circurmference of the Piece before-going, is 62.,5 inches, 
the £ thereof is 15 -, inches, which they take to be the Squarez which multiplied, 
into it (elf, produceth 246 +, for the Ares of the Baſez which multiplied by the 
length x5 foot, the Product is 3697 rf the Contentsin feet and parts 3 that divided 
by 144, the Quotient is25 ,, that is differing from the Truth no leſs than 7 foor, 
which the Buyer hath more than his due 3 but I conceive they agree in the Price to 
ſtand to that meaſure, by reaſon of the waſi in Chips before it is brought into 
Squares 3 but the beft way will be to meaſure the Tree right, and afterwards allow 
for the Waſtz orelſe in time Error will be taken for Truth, and Truth will be ac 
counted Errox, as it is by too many this day. 


How to meaſure & round piece of T apering Timber. 

Admit the Diameter of a great End of a picce of Tapering Timber be AB 20 
Inches, and the leflex end C D 16 Inches, and the length EF 15 foot. To find the 
Content the common way is this, add both the Diameters 2@ and 16, the Sum is 36, 
the half is 18 fer the Mean, | - 

Then extend the Compaſſes always from 13 + to the Mean-diameter 18, the 
fame will reach from the length 15 foot turned twice over unto 26 7, foot. 


The true way by Aritmetich 
ABq-þCGqþHABxCG:xEF | 
— ===Content in Feet,26 f.. 


IG: 
- —— — ad Yo ooo -—— _ 
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Cna ».XL. of Tumber and Stone. 


PROBL. 'VI, 
How to meaſure a Pyramidal piece of Timber, ' 


\ Dit you have a piece of Timber to meaſure, whoſe thickneſs at the Baſe is 
25 inches A B, and breadth A C 16 inches : And the length of the piece DE 
15 foot. 


A 5 oor 


57vof 


HILL SSSI A ATT papa i” 
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| _ By the Line of Numbers. | 4 tt 
Firſt, by the line of Numbers find a Mcan-proportion between 25 and 16 by di- 
viding it into two parts, and the middle will fall upon 20 inches, the Mean-pro- 
portional required, | ® | 
Then extend the Compaſſes always from 20 £& unto the Mcan-proportional 20 
Inches, the ſame diſtance will reach from the length 15 foot turned twice over 
unto 13 FF, foot of Timber. 


The drigbmetical way. 


ABxACxDE | 
————1; foot part Timbcr in thc Piece, 
432 | 
Or 
ABxXxACxEDE | | 
Wm — ===13 foot *Z, parts, that is 13 foot and aboye three 


144 ( quarters. 
PROBL. VII. 
How to theaſure 4 Conical piece of Timber, | 


 Dmit you, had a Cone Piece of Timber whoſe Baſe, or Diameter at the End 
AB is 28 inches, and the length thereof C D-15 foot, itis required. to know 


how many foot'of Timber is in the piece. 


A 


—— ; 
AA HV LI ROO” 


WM 


Extend the Compaſſes always from 23 & unto the Diameter A B 2s, the ame 
diſtance will reach from the length 15 foot turned twice over unto 21 4. 


The Arithmetical way. 
ABqxCD | ; 
—_ 0 — — =21 2, foot of Timber in the Cone Piece. 


<1. ——_— 
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CHAP. X. 
Poy the Burden of a Ship, or her Tunnage, take theſe Rules f ollowhyy. 


SBry. 


foot, the breadth of the Beam, 17 toot, the depth of her Houtd 9 toot, 
always to find the Tunnage. 

Multiply the breadth by the length, and the Produ multiply by the depth in 
Hould,and divide by 190, and the Quotient will ſhew you the Tunnage to be in 
this Example 68 > Tun. 

Or extend the Compaſſes always from 160 to 17 the btcadth,the ſame extent will 
reach from 4.5 the length, to 7 4+. 

Then cxtend the Compaſſes from 1 unto 7 55, and the ſame difiance will rexch 
from the depth in Hould 9 foot to the Tunnage 68 , Tun of King's Tunnage. 

But for Merchants Ships, who giveno allowance for Ordnance, Maſts, Sails, Ca- 
bles, and Anchors, which is all a Burden, and no Tunnape. 
You muſi work thus for the Tunnage. 


Q is. you were to find the burthen of a Ship that the length of har Red] i543 


ECT: 
45KXI7X9 
———— : Tun Budcn. 
95 


Or, extend from 95 always to the length of the Keel 45,the ſame will reach from 

- the breadth 17 of the Beam to a 4 Number,(as to 8 A )then extend from 1 to 8 2+ 
the ſame diſtance will xeach from the depth in Hould 5 foot to the Burden 

2 £#, Tun. 


SECT. 1 


Having the Proportion of any one Ship in Burden, with the length of her 
,Keel, to build another of any Burden according ts that proportion. 
' A Drmicl have a Ship of $0 Tun, thelength of ber Keel is 465 foot. Now I am to 
build a Ship whoſe Kee} muſt be 65 foot of the fame mould ; I deſire to know 
how many Tun fhe muſt be. | 
Extend the Compaſſes from 46 foot unto 65 feet, the ſame extent will reach from 
che Burden 80 Tun, being turned 3 times over unto 225  Tuns. 


Note that C ; The Arithmetical way. 


Number pre- — 25 ns. 


46 C 
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SECT. -:IV. 


Dmit you had a Ship. of. 226 Tuns, and the length of hex Keel is 65 foot 3 
A Now I would build a Ship of twice the Burden, that-is 452 Tuns; /Now I 
would defire to know the length of her Keel. | | i 

Extend the Compaſle; from 226 yato 452; the = of that difiance will reach from 
the length of her Keel 65 foot unto the length of the greater Ships Keel 8x & foot 


fere. | 
Gt The Arithmetical way. 
65. C.x 452. 

VC: 


—=#81,., loot. 
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CHAP. XI. 


Containing the Principles of the Art of Gunnery, in a Compendious 
- form, with divers Concluſions both Arithmetical, Geometrical, 
Inſtrumental, and by Tables. 


SECT. I. 


The £ualifications every Gunner ought to Have, and the Properties, Duty, 
| and Office of Gunner. , \ 0 "11 
ty 4}-3-5 | LHS. 8710- - ATM T3 IJ} 13) 10Þ 
þ E ought. to have skill in, fritbmetich, to work any Proportion by{the Rule 
; of Three,to cxtra the Square and CubcRoots,andra-be perfect in the Art 
of. Decimal Arithmctick, and.to be skiltal in Geometry-3; that! be-may be 
| able to meaſure heights, depths, breadths, and Icngths 3/ and: to! draw the 
Plot of any piece of ground. A Gunner that hath a Charge, ought alſo; to: have in 
xcadinc(s all necefſary:things for his Artillery:1;! 47 +7 pd I7EL 
As Wheels, Axle-trees, Ladles, Rammers, ;Sheep-skinsto make Spunges; Gun- 
powder, Shot, Tampions, 'Chaiy-ſhot,. Crols-bax-ſhgt, Canvas,: orStrong Paper 
to make Cartrages, Fire-works, Artificial Torches, Dark Lanthorns 3 again; (to 
Mount and Diſmount Guns, ,} Hand-ſpikes,Coyns;, Budge: Bartels to'carry Powder, 
and Baskets to carry Shot to your-Piece. When\leiſure will permit, he is to chooſe 
good Match, to arm. his Linſtocks: in, readineſs for to'givefre;; andalfo a'paif of 
Caleper Compaſſes to mealure, the, Diameters of -Shot,or the Muzzle, or Baſe-ririg 
of a Piece, -or the likez and alſo a ſmall Braſs pair of Scales .and; Weights, a Ruler 
divided into Inches,, and 8.0x 10, Parts in; every Igch, tos the ready meaſuring! of 
Cartrages, and how to fill themg, ....-> + 14 11s 2; V3 eget! 1 mad 
' A Gunner ought to know the Names, Length,, Weight and. Foxtification of every 
Piece about, the, Chamber (that, is,as far as the Pixce.is laden;with Powder 5) arid be 
able to tell readily how much Powder is a due Charge for any Fiece, what Shot-as 
fir, how many Matrofſes muſt. attend, the, ſame, how many, Horſes or Oxen: will 
draw the ſaid Piece, or Men, if occafion be. He muſt he carcful in making choigg 
of a ſober haneti, man for the:!Yeoman of the Pawger z/,and he muſt,not beat-upthe 
Head of his Fowdger- Barrels-with, an Iron Tool, but witha Wooden Millet, which 


can-never hixe the ſame ; A Gunner ought to'try.his Piece, to. know; whether, jt be 

true bored or not, to proportion his Charge according, to the thingeli fide,of che 
Metal, and accordingly take his direcionat the Britch of the Piece, juſt over that 
place where by Art he finds the middle of the Bore within the Piece is 3 by which 
| means a good Shot may be made out of a bad Piece. 


Fit Before 


Note.y/ C 
fignifies.the 
Cube Root of 
the quantity 
following it. 
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Before he makes a Shot, he is to conſider, that if the Piece lie point blank, of 
under Metal, he ought to put in a ſufficient Wadd after the Shot, to keep it cloſe to 
the Powder 3 for it ſhould not be cloſe, the Piece will break in the vacant place 3 but 
in caſe you mount your Piece, put no Wadd after the Shot. 

And one chief thing is toknow very welt how to diſport his Piece, be it either 
true bored, or not true bored, which he may try tirſt. 

Whien a fit man is entertained, the Mafter Gnnver ( whom he ſerves ) ſhould bring 
himco his Pieces, end give him the Denominetions of his Picce, and parts thercot:; 
which when he hath learned, which is the Baſe-ring, and Trunnion-ring, the 
Muſſel-ring, and thelike, ( you way ſee their names in the Figure « f the Gun withe 
out more words 3 ) and likewiſe the Crows; Handfpikes, the Coyn, and the like 
and how farin the Bore is called the Chamber of the Piece: Thele/ things under. 
ſtood, he may give them further direQionsz it is pity that the Guaners at Seca did 
not exerciſe the Sea-men in this knowledge, as the Corporal doth in Muſtering of 


. them with their Muſquets 3 for want of this knowledge the greateſt part of com- 


mon Seamen are fo dult and ignorant, when they be required to ſiand by a great 
Gun in time of Fight. | | | 


SE ET, 


Who were the Iroentors of Gun-powder, and fone Principles of Philoſophy 
; | fit to, be known, 


Ome Italians have writ that Archimedes the Philoſopher was the firſt Inventor of 
Guns and Gun-powder : Or whether this be truth or not Learned Men arc of 
divers minds 3 Mwyſter, and Gilbers Cogyot have wrieten, that Guns were deviſed 
firſt in che year ND a Monk, whom Maſter calls Bertboldus 3 but our Coun- 
tty-man Dr. Dee in his Mathemarieal Preface, that” ati Engliſh-man was firſt Inven- 
tor of Gun-powder: in another Country, and they firſt made uſe of it from him; 
alſo out' Ew 14 Chrofficles de report, thit"'iN the year 1380 a Monk did acide. 


eally ler fall a pazk bf Fire upon Brimfibiie and Salpererbenten to powder in a Mot- 


ecr covered with a/Stone, he'{ceing thismmixture blow off the Stone from the Mor- 
ecr, did thereupon deviſe a kind of Powder, and taught the Venetians how to ulc 
the ſame ir Fipes of Iron. | ; | 

Every Simple Body is cither Bright and Light, or elfe Groſs and Dark, and Pon- 
derous, andaccording to the variety and difference, it isalways naturally carricd 
towards, ſome one or other partz” the World hath height as upwards, or depth as 
downwards. Fae) | 

All pure arid rare bodies aſcend, as the Fire more than the Air; but the thickand 


_ groſs bodies deſcend; as the Earth morethan the Water. 


. Nothing worketh naturally, bur in that which-is contrary to it, afid more fee- 
blez the form working, is aided by the Qualities and'the matter ſuffering, which 
foffereth by che Qaality. i 
{} Nature is extremely curious, 2s well of her perfe@ion, as herconſervation ; and 
then when all things conſpire, as well the Action that cometh from the Agent, as 
the Paſſion from the-Patient, hath proportion. ©+ 

Accident hath its variety from the ſubjec, and goeth not from one thing unto 
another. | 
:| Every Corporal thingrepoſeth/ in its 'nitural place 3 Nature admitteth no Em- 


- Abody rarifying itſclf, the place thereof jncreaſeth as the body increaſeth; the 
yeliftance of the'moved proportional to the Mover furthereth the motion 3 the lon- 
ger the Chace of a Piece, the louder'the Report z the force of the firoke of a Shot 
dependeth on the (wiftnelſs of its motion. - phe 


Sr ctp 
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SECT. IIL 


The Deſcription and Uſe of the Gunners Scale, upon which is all forts of 
Ordnance, from the Canon to the Baſe, their Weight, Lading, 
Shot, and other things appertaining to them. 


6 Je Scale is made according to the Diameter of our Engliſh Ocdnance,$ inches 
long, being the Diameter of a Canon-Royal 3 and it may be made of Silver, 
Braſs, er Box, or any other fine-grained Wood, - that will not warp. Upon one 
fide arc ſet the Names of all ſorts of Ordnance, and in the Angle of meeting with 
the Names, is the Diameter of che Bore and in'the Angle of the Step is the com- 
mon length of (ſuch Pieces 3 and upon the edge of the Step is how many Paces theſe 

icces (ſhoot point blank, and joyning to the Line of the Diameter of the Piece, in 
their re{pe&ive Columns 1s the weight of the Gun, the breadth of the Ladle; the 
length thereof 3 the weight of the Charge in Powder the Djameter of the ſhot'; the 
weight of the Shot 3 And then a Line of Inches each Inch divided into 12 parts, and 
likewiſc into $'parts, unto which the Lines ef the Diameters of the bore are extend- 
ed, alſo on the edge of the Rule there is a Line of Numbers, by which you work 
many aſeful Quettions in Gunnery, as you will find in the following Pages. 


| The Uſe of this ſide of the Scale. © 
Suppoſe you come to a Piece of Ordnance, ' and it is defired fo know what Picce 
it is. take the Scale, and putit into the Boxe of the Piece; the ſtep that fits it tells 
you the Name of the Picce, underneath you have the common weight of che- 
| Piece, thebreadth and length of the Ladle, weight of Powder, Diameter of Shot, 
and wcight thereof. 


As for Example. | £041 

' Admit came to a Gun, and found by the former direRions, that her Diameter 
of the Boxe is 4 + Inches. And I tind her Name is Demi-culverin lower than ordi- 
naty 3 and 9 or to foot the uſual length, and the Paces the Piece carries point 
blank arc 174 : and the uſual weight 20001, breadth of the Ladle $8, and length 
12 Inchcs, the weight of the Powder 6 *; and the Diameter of the Shot 4 inches; 
and the weight g /. | | | 

The Explanation of the Scale may ferve likewiſe for the Table following 3 only. - 
take notice, that under Inches and Parts, the firſt figure to the left hand is Inches, 
and the other is {o many 8 parts of an Inch. 


As for Example. . 

Admit you' enter the Table with a Saker of the loweſt ſort, the height of che 
Bore is 3 * Inches, 8 foot long, the weight 1400, breadth of the Ladle 6 5, length 
9 + Inches, weight of the Powder 3 pound 6'ounces, Diameter of the Shot 5 3, 
weight of the Shot 4 pound 12 ounces, and the Paces the Piece carries ( by Alex. 
Bianco's Table) is 150 of 5 foot tothe Pace. | 

Obſerve that the Ladle 1s but 3 Diameters of the Shot ia'length, and + parts of 
the Circumference from the Canon 3 tothe whole Culverin I allow the Charge of 
Powder to be about two Diameters of the Piece; From the Culyerin ts the Mini- 
on; the Charge to fill two Diameters and a half; all from che Minion to the Baſe 


three Diameters of Powder. | 
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The Names of the Pieces '| -2| F[2 3] 5 #18 | $5 5&5 
of Ordnance. ny 2|2 2. © * © of S|&2 

| | Fj&#| #| *| #| s| 2] 8 

po = T- EEE 
PRHEPRBHPHFAFEAFHHH: 

a PO RIRPIGFIEARIRP ASI Þ 

[*| [8 8] [$ [8] 

A Baſe. 1 3214 76] 20c| 274 470) ©: br ;"1o 25] 60 
A Rabanet. t 2415 :6}/300] 2:4] 4: 1] 0131 : 310 28] 70 
Fauconets. 2 £215 ;0| 4oo| 43c} 7:41 1:42 5; 211 : 5] 90 
Faucons. 2 : 6[7 :ol 75c| 4:4] $:2j 2:42 ; 5/2 3; $j130 
Ordinary Minion, 3: c[z ;of 25o| 5:6] 8:4] 2:52 ; 713 : 4[120 | 
Minion of the largeli ſize. 3 ; 2j$ ;oji000| 5;0f 9:0] 3:413 3; 013 121125 
Saker the loweſt ſort. 3 : 4]S : 0]1400| 6; 4| 9:6| 3.613 ; 2/4 2121150 
Ordinary Sakers. 3 ; 617 2o[150c| 6: 6]10: 4/\'4:9]3 ; 419 3; 3160 
Sakers of the oldeſt ſort, 4 ; C[10; oft Soo 7; 2]t1: ©| 5: [3 - 6/7 + 55463 | 
Loweſt Demiculverin. 4 : 2110; oj200c| 8: o[12; ©! 6: 414 - of9 $3 01174 
Ordinary Demiculverin. 4 3; 4{#8; o[270c| 8&6: c[12: 6; 7: 414 ; 2}1c;1i]175 
Elder ſort of Demiculverin. [4 ; 6: £13 999] 8: 4; [32 4} $3514 ; 4|12$11[178 
Calyerins of the beſt ſize. 5 : ©|x2: C[4OOC| 9; C[14:; 2/10: Of ; 615: © 189 
Ordinary Culycrip. 5 2 *] 3: [4509] 9: 4[16: 011; 6f5 : oft7; Jjisr. 
Culvyexi of the largeſt ſize. F: 3:4 *o:<[480c[ro; c[16: ©|r1; 815 - 2/20; ofr83 
Lowelt micanon. 6 :; 2][1; of5400Þ 1; <[2c; 0j14:; C6 ; of3c: 1156 
Ordinary Demicanon. 6 «: ${{2; o}5600[12; of22:; © 17; 816 - Þ\32: C162 
Demicanon of great lize. 6 . 6]2; c|5000[12; c[22; 6/18; o6 . 5}36; 180 
Canon Royal, or of 13 * ol:2:. [Sooe|t4:c|26: olz2: 5 7 : 4 583 c 85. 


| The Deſcription of tbe other ſide of my Gunners Scale. 

Upon the other fide is a Scale of 8 Inches divided into four quarters, and be- 
twixt cach quarter above it is three Columns, wherein is the weight of all forts of 
Iron ſhots from 2 ounces to 71 + pcund 3 and of Lead from 3 ounces to 106 
pound +, and of Stone from 1 ounce: (0.26 +2 pounds z  cach diltinguiſhed from 
other þ their names, written in the firſt Inch, and the weights and mcaſures, ac- 
commodated into our Engliſh Averdupoiz weight of 16 ounces to the pound, aud to 
our Foot of Aﬀlize of 12 Inches to the Foot. The Line 6f Inches being likewiſe dj- 
vided into 10parts, the whole into 80, may ſerve for Protraction. There is alſo 
the Gunners'Quadrant divided into 90 degy. in the outmaſt Limb, and in the ſecond 
Limb within, it is divided ipto/the 12 poiats of the Gunner's Quadranc, and each 
point-into 4 parts-3..and in the thixd Ligmb 3s a Geometrical divition, of right and 
contrary. ſhadows, foritbe ready taking of. heights and diftances 3 and there is alſo a 
Geometrical Quadrat, with cach fide divided intq .1G,parts, and, cach 10 ;parts di- 
vided ijnt6 to more. The Ule thereof in AE", heights: and diſtances, is in- the 
16-Ghap. ofthe Second Book of the Deſcription of Inftxuments ; But the, U(e. for 
to level, or elſe tomountor Imbaſe any Picce of, Ordnance, is in. the 34 Section of 
this Bygk.-- To the ſide thereof is fitted a piece of BrakG;of the fame breadth as the 
Scale inthickne(s, with two holes withinan inch of each cnd, and two Screws tit- 
ted to ſerve the four holes, as you may ſee in the Figure, that if you would level or 
mount any Piece of Ordnance, Screw the Plate to the end at B, with both Screws, 
and put the Plate in the bottom of the metal as fax as he will go, and put the Tom 
ping 1n upon him to keep the Plate faſt, and then level and mount your Piece, as in 
33 Scion direRed ; But if you will Imbaſe- any Piece of Ordnance, you muſt 
{crew the Plate to the end A, and let the fide with che Line of Numbers be next - 


the'Muzzle, and fiop itwith the Tomping, as before 3 then Imbaſe your Fiece, or 
put 
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put him under the Line of Level as you will, to what degree you pleaſe ; and when 
you have done, ſcrew the Plate to the fide AB, with a {crew at one end, and a ſcrew 
at the other. There is alſo over the weight of the Shor a diviſion of the right 
Ranges, and dead Ranges of Randoms of any Piece of Ordnance, upon any moun- 
cure trom © degrees to 90 degrees. There is alſo a plain Scale, on which there is a 
Linc of Chords, with the Gnomon-linc, and a Line of. fix hours of. the ſame 
Radius,and a Line of Rhumbs, with the Line of Sines z and this is for the making, 
any Dial in any Latitude by the following dirc@ions, and alſo for the making any 
Triangle, or reſolving any Quettion in Navigation, or Aftronomy, There is alſo 
a Braſs P1a inthe Center at C tor to hang the thread and Plummet on. 


SECT. IV. 
The Uſe of the Line of Numbers on the Scale. 


Knowing the weight of one Bullet, #0 find the weight of auather Bullet, 
the beight being given. 


lf tems of Iron of 6 Inches height, weigh: th 30 1. what will che like Bullet of 
7 Inch sin Diameter*( orheight ) weigh. o 

Extend the Compaſſes from 6 Inches to 7 Inches Diameter, the ſame diſtance 
will reach from 3o 1. weight, turned three times over unto 47 l. 10 ounces, the 
weight of a Shor 7 Inches high. | 


The Arithmetical way. 
Z0X 343 | C57 
——— 47 1. nc :. 
216 


That is Cube 6 makes 216; and Cube - makes 3433 chen by the Rule of 'Pro- 
portion multiply 343 by zo, the Produdt is 10240, divide by 216, theQuotient is 
47 pound, 35, which is 10 ounces. 


By the Tables of Logarithms. 
The Logarithm of 6.s —— 07731512 
The Logarithm of 7 iS————— 08430980 


Subtra& the uppermoſt Number out of the lower,the diff, increafing. 0669468 | 


In — 


The triple of this difference/is —— —— 2009404 
Added to the Logarithm of gol —— ——— — ————— 


Gives the Logarithm of the weight 47 5% ——— — 16779616 
Now to know how many ounces + is, work thus by the Rule of Proportion. 
If 100 gives 64, what will 16 ounces give? Anſwer, xoouncesz ſo the Shot of 
7 Inches Diatneter weighs 47 1.10 ounces os 47 £4, pound) the like way of work is. 
with all ſuch Queſtions. | '! 


SECT. ''V. 


Admit the weight of an Iran Bullet being 30 pound, the Diameter is 6 
Inches, the weight being 47 £. what is the Diameter £ | 


| i ym the diſtance between 301. and 47'L + into 3 equal parts, and thatdi-- 
A ſtance will reach from 6 Inches to 7 Inthes 'the Diamerer' xequized on the - 
Line of Numbers, 


By 


> -— —_— as £ 
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By the Logerithms. 
The Logarithm of 30is —— ——— -— —— 14771212 
The Logarithm of 47 £Z 1. is —— ——- —— 36779717 


—— — —— —— = 
—<— 


Uppermoſi SubtraQted from it, leaves the difference increafing—— 2008505 
The difference divided by 3,or the third part ef this difference — 0669501 
Added to 6 Inches Diameter, the Logarithm ———- 7781512 


Gives the Logarithm of 7 Inches Diameter required —— 08451013 
SECT. VL. 


The Geometrical finding the Diameter for the weight of any 
Shot aſſigned. 


His Rule ſhews the proportion of the Diameters according to any weight gi» Y 
ven, as having a Shot of one pound, 2 pounds, or 3 pounds weight of Metal Z 
or Stone aſſigned 3 it 1t be of one pound, divide \the Diameter into 4 cqual parts, 
and five ſuch parts will make a Diameter for a Shot of the ſaid Metal or Stone that? 
(hall weigh 2 /. | | if 
And divide the Diameter of a Shot that weighs 24. into 7 equal parts, and$ } 
ſuch parts will make a Diameter for a Shot of 3 þ weight; And divide the Dias 7 
meter of a Shot of 3 1. weight into 10 equal parts, and 11 ſuch parts will makea. ! 
Shot for 4 1. weight. And divide the Diamcter for a Shot of 4, 1. weight into 13 * 
parts, 14 ſuch parts will make a Diameter of a Shot for 5 /. weight. And divide 7? 
the Diameter of a ſhot of 5 /. weight into 16 equal parts,17 ſuch parts will make a, 3 
Diameter for a ſhot that will weigh 6 /.and fo dividing each next Diameter intog 7 
equal parts more than the next leſſer was divided into,and it will with one part ads ** 
ded give the Diamet-r of a ſhot that will weigh z 4. more 3 and this is near the truth, * 
being only Mechanical. 2 


Note that the Diameter of a Shotof any weight: being doubled is the Diameter ; © 7 
of a Shot which weighs 8 times: as much. . Thus, the. double of the Diameter of 116+ F 
makes a Diameter ot a ſhot of $ }. and ſo the double of the Diameter of.a Shot of a6 # 
makes the Diameter of a Shot of 16 /.that is g times 2 /. and fo the double of one.of =! 

3 l-makes the Diameter of a-Shot of-24 Land the double of 4 1. makes the Diameter 5 
bs Shot of 32 /. and ſo you may proceed as you pleaſe, and tind the bigneſs of any 

ft. J 
Note alſo.' having che Diameter of a Shot of 1 }.- doublt that\Diameter it will, 
make a Diameter. os 8.7. and. treble'the Diameter of x7, will make.a_ Diameter of a * } 
Shot of 27 |. and quadruple or 4 times the ſame will make a Diameter of a Shot of * 
64.4. and 5 Diameters will make a Ballof 125 t. and 6 Diatnetars 'of a Shot of 11s 
wilt make a Diameter of a Shot that will weigh 216 /. 


SECT>. 
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SECT. VII. 


To find what proportion is between Bullets of Iron, Lead, and Stone, by 
| knowing the weight of a Shot of Iron ; to find the weight of any 
other Shot of Lead, Braſs, or Stone of the like Deamwnt 


=] Tx proportion between Lead and Iron, is as 2 to 3, fothata ſhot of 2. 1.of Iron, 
is of like Diameter or height as 3 4, of Lead, | 


As for Example. 
A ſhot of Iron af 6 Inches Diameter kei 301. to find the weight of a ſhot of 
Lead of the (ame Diameter. 


By the Rule of Proportion. 
7} If 2 gives 30, what will z give ? Multiply ny divide, and the Quoticnt is 45, 
— the weight of a ſhot of Lead. 


2—— ZO--3 
3 


By the REI ha | 
The Logarithm of 2 is "—— _— — —— — 03810300 | u 
The Logarithm of 30 is — —— g2(45 
mu Logarichm of 3 is — —_—_ —_ 047712 I2 XX 
19542424 


| | Log. of 45 1. the weight of the ſhot in Lead of the fame Diam. 16532124 


Extend che Compaſles from 2 to 30, the ſame diſtance (hall xcach from 3t045- 
The proportion berwcen Iron and Stone is as 3 ta $3 fothat a ſhot ot go & of ek Þ 3 
Stone is as big as the like ſhot of $0. of Iron; and 11 1.4 of Scone is of the fame 
Diameter 6 Inches, as a ſhot of 3o L. of Ion, and 45 1. of Lead i the proportion be- S. 
tween Lead and Stone is as 4 to15 fo thataſhot of Lead of 401. is of the lame 2X2 
height as a Stone ſhot of 10/7. | g S2a(l1; 
The proportion between Lead and Brals isas 24 to 19. | 88 
The proportion between Iron and Brals is as 16 ta 18. 
A By theſe Rules aforegoing you may Calculate with eaſe, if Iron ſhot bin woining. 
” . andtheother to be had, what weight any ſhot of Lead, Brals, or Stone is to fit any 
Pieces of Ordnance 3 and by che ſame Rules here is a Tabtc Calculatcd, and; doth 
ſhew the weight of any ſhor of Lead, Iron, and Stone, from 2 Inches Diaineter to 
$ Inches, and quarters of Inches; the proper Stone for this purpoſe is Marble, 
Pibble, Blew hagd Stone ; ( there may be alictle difference of weight in ſome ſore 
of Stone ; but thele do nearly agree in weight 3 ) you mult _— in loading 
your Piece with a (bot, of Stone yau muſt nat have (o much P as yu do with 
Jron-ſhor, but abate nccoroing to Fe Propertion chati is DENY nb and Iron.” | 
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The uſe of the Table, to 

[312 l Iron. . |. Lead. Stone. 
3 |= [Poun. Ounc, Poun.Ounc.|Poun.Ounc. 
2 I I1 1032/0 7 
T [f 92 6.0 9] 
2 |2 |j2 23 zo 12 
2 144 he Baſs... 256 | 
; 3 - 10/1 nt 
I I4 127 2iI t; 
j2 |6 o8 I52 1:34) 
3 17 SIL 002 12 
| [8 1513 - 0713 ; 
x j10 IO +16 O[4. O 
12 10418 15'4 12 
3 114 I422 . F!5 9 
oy JE Ci p—-——_ h 
5 7 0526 2,6 $ 
5 |: [=O 1.30 27 8 
5 [2 [23 234 ITS II 
5 iz [26 639 9 14 
6 Ii 430 00 G oo|11 O4 
6 - 34 OOFr |! +0012 12 
6']2 [38 '' 0057 OO 14. O4 
6 3 2 oe 00'15 | _ 
7 48 ; 00/72 00/18 OO 
7 ja 15s ©0087 OO 22 I2 
7 3 [64 0096 ©0 (24. OO 
blobs o8'r06 $g |26 x0| 


SECT. VII. 9 


find the weight bf any Shot of Iron, Lead, or Stone 
from 2 t08 Inches Diamtter. 


| This Table is exactly Calculated, . 
and the ufe thereof is very cafie 5 we 
will make it plain by two Exam- 
ples ; I would know the weight of 
a Shot of 6 Inches, in Iron, Lead, 
and. Stone: The firfi Column 1s 
Inches, the fecond quarters of 
Inches, the third Pounds and 


, ' Ounces of Iron, fourth Pounds 
.and Oinces of Lead, fifth Pounds 


and Ounces of Stone. 


Enter: the Table with . 6 Inches 
Diameter in the firſt Column, and 
in that Line you ſhall have 3o 
pounds of Iron, 45 pound of Lead, 


' II pound 44 ounces of 'Stone 3 And 


likewiſe, for 4 Inches 4 Diameter 
the weight of- an Iron ſhot is 14 
pound - 1 4 ounces, of ; Lead 122 
pound 5 ounces, of .Scone5 pound' 


9 ounces and (o of the xett, 


i} 


How by knowing the weight of one Piete of Ordnance 'to find the weight of 
another Piece being of the ſame ſhape and fortifieation, and of the 


ſame 


etal, or any other Metal. 


Irſt, 'with a pair of Crallapers take the greateſt thickneſs of the Picce whoſe 
welght is known, at the Baſe-Ring and alſo the Piece, whoſe weight you 


know not, 


Example. 


Admit a Braſs Saker of 1900 weight, hath his greateſt thickneſs 11 + Inches 3 
Nowl find the Diameter of the other Braſs Picce, whoſe weight I know not, co 
be $3: Then proceed thus. 


As 
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As the Logarithm greateſt Diameter 11 5, 006069 
The Logarithm of cheleaft,, 8 75, ——— ——C942 0 
The Difference increafing-——— _ =— 9 11869 
"0 

. Thetriplc of this Difference Swbtrof7 — 35607 


From the Logarithm of the weight given 1900——327875 


Reſt the Logarithm of 836,the weight required, — 2,92228 © © 
Or extend the Compaſſes from't 1 } to8 AF/Inches Diameter, the ſame diſtance 
will reach from the weight given 1900 pound turned three times: over to $36 
pound , | Fs 


The Arithmetical way. 
C 83x 1900 | 


— ——— 


( 


=—836 1. weight in Braſs. | 
Cai | BN 


©  Butif che Piece had been fron, whoſe weight you fought, you muſt do as before 
with the Braſs, and find the difference of their Metals by the laſt Problem, which 
is 45 16 to 18, then ſay by the Tables, : 


As the Logarithm of 18 ——— 125527 
Is to the Logarithm of weight in Braſs $36--— 292220 
So is the Logarithm of 16 ——————— 120412 - 
| 412632 


to the Lggarithm of the weight in Iron 743 —2$7 05 


Or extend the Compaſſes from 18 to 836 the ſame diſtance will reach from 16 te 
743 |. weight in Iron. & EET 209 5. 1s 


1 bl  fritbmetical way. 

X $36 by T6 4 uh ol ee 
— —— 743 |. of Icon. 
18 7 | 


i 
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it 


we Scale, extend the Campa from 3 to 6 5% Inches Diameter, the 


SECT. IE. 


Hoiv to inake a Shot of Lead and Stone, the Stone being put in the Monld 
in which the Leaden Shot -ſpowld afterwards be caſt, to be of the 
like Diameter and Weight as an Iron Shot is of. 


? 


— 


=O +: | TT iO ITEIS | 
[3 A .:Lead.; |. Stone. | Both together. 
312 Poun.Ounc.|Poun.Ounc.|Poun. Qunc.| 
i 1:4 * 24 _ o%6 21 
r |= {o 6:19 | $4(> s | 
2 - 140 © Ea 2 | 
2 |= |r bo, MNu24 Jo -It you t-ke 5 parts of the weight 
ie Bf: F —|——— of the Iron ſhotin Lead,and one part 
KI -4 ol. = 10'3 12} Stone, it will come near the matter, 
1 15 27% (Hh A - Here 'yoti- have a Table how much 
: i*; _ } Ar a 'Leadyand how much Stone mult be 
4 | ho $|2 2|12 10] together to make 'cherri equal to 
—[-] EI_ — Iron Shot, from 1 Inch to $ inches 
s| 14 72 AE. mo CER 
5 n 3 6 43. 1323-18 ci dS io mince. Tt 5: : 
6 | [25 pf. ll 030 
6 p 2 os __ 038 © 
2 > gt os © 
7 i= 148 _._ olip NO.) | OE. | 
8 59 "ON" of :* ©) De” 

1 for IT SQ9&ND 300 202 D428 03.2-40933 : aq Ke ol k 9 | 


How by knowing what Prentitgcf Powder: will load one Piece of Ordnance z 
to know how much wil load any other Pit whatſoever. 

A Dmit you have a Saker of three Inches three quartbrs bore, and it requires 

4 pound of Powder 3 what will a Demi-Canon of 6 + Inches require? Work 


as follows. 
As the Logarithm of 3 4 Diameter —— — 257403 


The Logarithm of 6 3, Inches Diameter —— 281291 
the difference increaling, = 2388 
(3 


The triple of the difference added ———— ——7 1664 
The Logarithm of 4 the Powder, - ——< —- 060206 


to the Logarithm of 20 2, 1. of Powder--— 131870 


So that the Demi-Canon muſt have 20 /. 2 or x 3 ounces for her Charge of RY 
Powder. 


anc: turned three timesbver from 4,'will reach to 20 £ }, 


Ct, p..Al. The Art of Gunnery. 


The Arithmetical way. mt. 
C6 FS "6 » 4 . . * HW a , * lith! : | 7 
——==20 1.13 ounces of Powder for to load a Demi-Canon: - 


— _ 


% 3 robs GC 


. You arc likewiſe to underſiand that the Demi-Canon fhould be fortified. EL "i 
as the Saker, therefore find the weight of the Demi-Canon as in g A. She & cies 
bf the Saker being 1600.þ. .. vs PP es 2 > £4 
The Diatneter of the Saker.is 3 5, Inches- 1—=257493. 
The Demi-Canon Diameter js 6 2, Inches —— do. 


The difference increafing, —————————— 23988 
The. triple of the difference by (3) ombepceterewe fumes Py. © 
Added to the Logatithm of 1600 weight of Saker—— 320413; ,; _ 


- po 


-- * Gives the Logarithm of 8332 the Demi-Canon, Sore ; 


But ſuppoſe the Demi-Canon to be no more than 6000 weight,then proc EIT 
to find the weight of Powder. 


The ſuppoſcd weight of the Demi-Canon 6000 — —— 377815 

Add the weight of the Powder,it well fortificd,is 2a ,*- 13 1569 

| OS . _ The Summis 509684. 
Subtract the weight of the Gun well fortified 8332 —— 392074 - 

. , «1 : . «, y ES 44 

| | Leaves the weight of the Powder 15 LJ——————::7610 


Pifteen pound bcing a (ſufficient Charge for that Piece : Orcxtend the Compaſſes, 
from 6000 to 8332, the ſame diſtance will reach from 20 &, to 15 1. of Powder, as 


before. ; + 
The Aritbmetical way. 
6000 x 20 pound 13 ounces. _ 
— —===15 pound. 
$332 


Thus you arc always to take care of over-loading your Piece, which errot many 
xun into, when they call a Piece a Demi-Canon, they preſently load her with fo 
much as is allowed for ſuch a Piece ſo named, ſeldom examining whether the Piece 
have Metal enough for ſuch a Charge » by which miſtake they endanger theix own 
lives, and others which ftand near. Pont hut L 


SECT. XI: Es 
: How to make a true diſpert of any true bored Piece of Ordnance, 


N we have found how to proportion Shot and Powder to any Piece of By the ſame 


' to diredt the Shot to the aſſigned mark. 


Oedmnnes true borcd 3 befoxe we Load and Fire, let us find the true. Diſpert __ you way 


. meter of a 


With a pair of Gallipers ( as in the Figure preceding J.you take the Diameter ofa. Shoe with a 
Shot, and apply it to a Scale of Inches diyided into gor 10 parts; fo with the String, 


Callipers take the greateſt thickneſs or Diameter of the Baſe Ring, and by.your Scale 
ſee how much that is; as admit that the length of the Line ab cd, were the 
Diameter of the Baſe Ring, then take the Diameter of the Muzzle Ring as admit 
it be ab, then divide the difference bd into two equal parts, and one of them is 
the Diſpert, put it upon the Muzzle of the Gun as C B, and flick it faſt on the top 
_ of the Muzzle Ring with a little Pitch or Wax, and from the Baſe Ring at A in the 

Ggg 2 Figure 


4 
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i he top of the Diſpert at B, take aim to the Mark you would ſhoot to ; but 
if Sealipers be wanting, wks a\Stick that is ſtraight and flat, and two Strings 
with two Musket Bullets at their cnds, and two Loops made at the other end, the 
Scick'bcing ſorncthing more than the Diameter at the Bafe Ring, and put the Stick 
upon the top of the Ring at the Muzzle, as you ce the Figure H K on the Gun, and 
put the Strings nearex and farther, until they only touch the Muzzle Ring, and mark 
theStick, and put the Stick 'on the Baſe Ring, and do' in like matiner, and mark 
the Stick, and the Work will be the fame; as it were-taken by the Callipers, for the 
diftance of the Notches on the Stick will give the Diameter of- the Baſe Ring, and 
Muzzle King, and half the difference is the Dilperts'as before, if thePiece be truc 
bored; | | (23 0133&53% : TR. : 


Another way to Diſpart 'a Piece of Ordnance. 


If the Piece be not Chamber-bored,take the Priming lron,and put it down in the 
Touch hole,until it reſt upon the Metal'in the bottom of the bore,there make a mark 


- on the priming lron even with the Baſe Ring; likewiſe apply the Priming Iron to 


the bottom of the Metal at the Muzzle, and fo much higher FL the mark is which 
you made at the Baſe Ring, than the Muzzle Ring, ſo much is the Diſpert. 


SECT. MII. 
How to know whether your Piece be Chamber-bored. 


| Þ pr7 your Piece the firft way, then with your Priming Iron take the Diſpert 
this laſt way 3 which done, compare it. with the other Difpert firſt found, 
and what it wants ( being doubled ) is the difference of the Chamber from che Bore 


Admit the Diſpert found is three Inches, and by this laſt way is but two Inches, 
it ſhews that the Chamber differs from the true Bore on cach fide one Inch 3 fo that 
if the Bore of the Picce be five Inches high, the Chamber being one Inch on each 
fide lower, is but three Inches high : The like Obſervation we would always have 
you to make, that you may not afterwards be deccived in making Cartrages of 
Canvas and Paper to load the ſame, | : 


SECT. XII. 


How to know what Diameter every Shot muſt be of to fit any Piece of 
Ordnance, or to chosſe Shot for Ordnance. 


Ake the Diameter of the Bore of the Piece, and divide into 20 equal parts, 

and one of thoſe parts:is ſufficient vent for any Piecc, the veſt of. che 19 parts 

multi be the height of the Shot 3 but now adays moft Gunners allow the Shoot to be 
Juſt one quarter of an Inch lower than the Bore 3 which Rule makes the ſhot coo big 
for a'Candn, and too little for a Faulcon 3 but if the mouth of the Piece be grown 
wider, then the reſt'of che Cylinder within by. oftcn ſhooting 3 to fit ſhot to ſuch a 
Piece, you muſt. try. with ſeveral] Rammers-hfgads, until you find the Diameter of 
the Bore in that place'where the Shot uſeth-to lic in the Picce 3 and a ſhot of one 
twentieth part lower than that is fit for the Piece, thercforc let Gunners remember 
to try the Piece, as direRed. Fr 


SECT, 


SECT. XIV. bo 
How to fad what Flaws,Cracks, and Home-combs ave in Pieces © 


of Ordnance. 


FT His is good way, 2s ſoon as you have diſcharged a Picce: of: Oednanct, cover 

: the tnburh of the Piece cloſe, and top the Touch» hole at the inflane/time if 

there be ay unknown Cracks or Flaws which go through the Metal, a ſmoak will 
come through thoſe Cracks and Flaws 3 if not, the Gun is ſound. furs, 


There is'a way to ref)6@ the Sun-beams when-he ſhineth, with a Looking-glaſs 
or Stcel in at the hoJ}ow Cylinderof the Picce 3 for by this-means a brightand clear 
_ will de within, and by that light you will ſee every Flaw, Crack, or Honey- 
COMO. LT ; : 1&3 4 | 

But by thi$ way you may ſee at any time. take a Stick ſomething longer than the 
Piece, cleave the end'of the ſaid Stick, for to hold an end of a Candle, light the 
Candle, and put it into the cleft end of th: Stick, and put it into the Piece; by this 
lighe obferve by degrees whether from the one end to the'©ther there be any of the 
foreſaid Flaws, Cracks, or Honey-combs in the Piece, S-) 


This is'z uſual way likewiſe, if in firiking aPiece upon ſeveral places of the Me- 
tal with a Hammer of Iron, you ſhall at any ſtroak hear a hoarſe ſound 3 then without 
doubt there is Honey-combs : but if in ſo firiking che Picce you ſhall at every ſtroak 
hear a clear found, then you may be ſure your Piece is clear of any Honey-combs, 


Cracks, or Flaws. 
t 'SECT. XV. | 
| Howto find whether a Piece of Ordnance be true bored, or not. 


Ir, there muſfi be provided a Staff, and two Rammers heads'upon the Staff, 
F and on the Rammers heads there muſt be ewo right Lines drawn upon-them ; 
to divide the two Ramrmer heads ( that- are the juſt height, -and-tit the bore ) into 


two equal parts, and draw Lines on the Staff, chat the Lines on the Rammex- 


heads may ftand alike, at one end, and at the other end, as you fee in the Figure at 
LM. And let the Staff come through one of the Rammer heads about 9 Inches 
loner than the Cylinder of the Gunz then lay a flat Stick on the Muzzle Ring, and 
hold the ſide of the Quadrant ( on the Gunners Scale ) to the Stick, and by the String 
and Plummet find the middle, or upper and lower place of the Metal 3 then after 
you have found the upper and lower Point of the Metal, put the Rammer head L 
meo'the Gun, and let one hold it hard, and right with the Marks on the upper and 
lower part of the Metal with the Lines on theRammer head above and below, 
whilft you-put a Priming Iron in at the Touch-hole, and firiking hard on the Ram- 
mer head, make « Mark 3 then pullit out, and apply the Line on the Rammer head 
to the Mark or? the upper and lower edge of the Muzzle of the Gun, and you may 
preſently ſechow much the Mark is from the right Line of the Rammey head, to 
theright hand, or to the left; that is, if the Mark is juſt on the gight Line, the 
bore is in themnidſt :' But if youtind it a quarter of an Inch on the right or left hand, 
fo much lieth the bore cither-tothe right or left 3 and in ſhooting, the Piece muſt be 
ordered accordingly: 2 ” WIT 

'  Butnow to know whether it 15 thicker upwardsor downwards, or how the bore 
is » the way to know this, tind the Diameter to the Piece at the Touch-hole with a 
pair of Calipers, then bend a Wixe a little at the very cod, that it may catch at the 


Metal when it is drawn out after the Wire is fitted thus, firſt put it into = 
Touch- 


ny 
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Touch-hote till it touch the bottom of the Meral in the Chamber z then holding it 
in that place, make a mark upon the Wire, juft even with the Touch-hole : after- 
wards draw up the Wire, until it cdtch at the Metal at the top of the Chamber; 
and there make a mark upon the Wige juſt even with the Touch hole : The diffe. 
rence betwixt the two'tharks is the wideneſs 'of the Chamber under. che Touch- 
hole, and the diſtance between the firſt mark, and the end of the Wire, having half 
che Diameter of the Chamber of the Piece ſubtracted from it, will leave the half 
of. the Diameter of the Picce at the Touch-hole if the Piece be true bored ; Bur if 
this meaſare be more than half the Diameter, then the bore lyeth too far from the 
Touchshole, and the upper part of the Metal is thickeſt 3 but if itbe lels; the under 
part hath moſt Metal = $2202 614 bas 2 | 
One Example will make it very plains ; 
Suppoſe that the Mctal-at the Britch be repreſented by AB CD, and the Metal ac 
the Muzzle by e f g b, and the bore of the Piece I, whole Centcr is 1, or the bore 
K,. whoſe Center is m: and I find the Diameter gf the Piece to be 15 Inches at 
the Touch-hole, the half thereof is 7 4 Inches. Then I find by a Wire the Diame- 
ter of the bore to be 5 Inches, but the bottom of the Metal is 107 Inches, half the 
Diameter of. the\bote being 2 + Inches, which ſubtraQed from. 10} Inches leaves 
$ Inches, which is & Inches more than the Diameter of the Metal, that ſhews the 
Centre of the bore to be at R; and the thinneſt of ' the Metal is .undermoſt, and 
there he is like to break firſt; beſides, it. ſhews that. you mult add half an Inch to 
your Diſpert of a true bored Picce, to make a Diſpert for the Picce to ſhoot well :' 
But if the bottom of the Mctal had been found 9 ; Inches, then ſubtracting 2 ; 
Inches leaves 7 Inches; which is half an Inch leſs than half the Diameter of the Me- 
tal, and theretore the thinneſt part of the Metal is uppeumoftz and the Diſpert mufi 
be ſhortned half an Inch. View the following Figure. | x 


SECT. NXVL. 


To know what quantity of Powder fhould be allowed toa Piece of Ordnance 
n0t truly bored. 


Dmitthe Diameter of the Metal of the Piece at the Touch-hole be 16 Inches, 
A and the Diameter at the bore is 5 + Inches, the weight of the Piece 4$50, 
ſuch a Piece requires 11 1. for her due Charge, Cbcing near two Diameters of her 
bore in Powder : ) But I find the ſoul or bore tobe an Inch out of his place, 
or -an-inch from the middle of the Metal then {I conclude, chat che chinneft 
part of the Meral is 4 Inches 5 parts, and the thickeft fide 6 and + parts; by which 
it appeazs,: that one kide is juſt 2 Inches thicker than the other fide, as you may fee 
plainly by this Figurez in which the 
Line AB divided is the Diameter or 
greateſt. thicknels at the Touch-hole, 
every Diviſion repreſents an Inch from 
the inward Circle to the outward Cir- 
cle, is the thickneſs of the Metal ; the 
inward Circle repreſents the bore of 
the Piece, which you may ſee is an inch. 
from the true bore. or Centre of the 
outmoſt Circle; therefore you muſt 
work to: find the weight of Powder as 
if the Piece were fortitied no more than 
65 2s] \: only ſo muchasthethinneſt part of the 
Metal is, which here doth appear tobe 4 inches + parts, which doubled makes $8 
nb add the Diameter of the bore 5 5 makes 14 inches, which call the lefler 

iameter., | 


i, 


| 
vl 
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To find tbe weight of Powder proceed thus. 
The Logarithm of. greateſt Diameter 16 is --—- --—— 220412 
The Logarichm of the leſs Diameter x 4 —— 214612 


i een cre gen, 


The difſerence decreaſing 


—_—c_ 0 


w—E 
The triple of the difference Subtracted 17400 ; 
From the Logarithm of 11 4. Powder ——-—— 204139 
Leaves the Logarithm of the Powder 7 £, 1. "186739 


So that 7 pound *, or 6 ounces is a ſufficient Charge for ſuch # falſe bored Piece ; 
or extend-the Compaſſes trom 16 to 14.,the fame diftance 3 times repeated from 17, 
will reach 7 & pound, as before. 


The Arithmetical way. 

C 1415|2744XxX11 
— —- —— -=zqz7 pound 6 ounces; as before. 
C16is| 4-96 oY: th? 


SECT. XVII 
* How Mouls, Forms, and Cartrages, areto be made for-any ſort of Ordnance. 


ys ufually made of Canvas or Paper-Royalz'-to'make themn, firſt take, 
| the height of the bore of the Piece, 'and allow 4 patt of the Diameter for 
che Veit, 'and make the breadth of your Cartrapges three Didtneters of the Chamber 
of the Piece, beſides the ſewing orpafting,” and from 'the Canon'to the whole Cul- 
verin is allowed about two Diameters of the Picce,- fromthe Culverin tothe Minj- 
en the Charge is the length of two Diarpeters:3, and all from the Minion to the 
Baſe three Diamcters of Powder, but make them at firſt about four Diameters long, 
and according to the direQiqns here given mark them $5 or put a-pound of Powder 
' intoeach Cartrage, and meaſure how full it ls it by your Scale for each Gun, and 

fo you may know how to mark the Cannes for the tull loading, or diminiſhing of 
your Powder, according to the goodneſs or badneſs thereof ;\ and for the extraor- 
dinaty over-hearing of the'Picce. 'Having'tefelved what fort of Ordnance are co 
ſerve'yGu, accordingly havea form of ' Wood turned fo the height of the Cartrage, 
Which is the}, *parc of the Diameter of thebore and half /an'Inch longer than the 
Cartrage'/” before you paſte: your Paper'on the'Form, firſt *tallow it, fo will the 
Canvas or Paper flipoff without ſtarting'or tearing 3 ' if you make for taper bored 
Guns,your Forms muſt be accordingly tapered 3 if you make 'Cartrages of Canvas, 
\. allow one inch for the Scams 3 but of Paper 4 of on inch(more than three Diameters 
for the paſting. When your Carttagts arewpon the former, having a bottom rea- 
dy fitted, you mutt paſte the bottom cloſe, and hard round about, then let them be 
welldricd jand mark Everyone with Black or Red Lead,-orInk, how high they 
Vught 10benled 3 and if you have no Scales nor Weights, "theſe Diameters of the 
Bullets make a xeaſonable Charge for the Canan 2 4. for a Culver 3, and, for the 
+ Siker 3's; forthe lefler Pieces 3 + of the Diatneter of the Bullet, and let'fome want 
of that weight agauift the time-they are over-hot, or elſe you! may endanger your 
_ Rifind'others: n | | | 


— 


The eArt of Gunnery. Book V. 


SECT. XVIIL 


How to make Ladles, Rammers, or Spunges for alf ſorts of Ordnance. 


Very Maſter Gunner ſhould know how to Trace,cut out, and alfo make up and 
E finiſh all Ladles, Spunges, and Rammers, and dire others how to make,and 
Auiſh the ſarne ready for uſe, | . 

You have in the Table in the third Scion the length ard breadth of the Ladle, 
anſwerable to cach Gun in inches and parts, and you mult allow halt a Diameter 
more t6 incloſe the head of the Staff within the Plate 3 the Button, or head of the 
Lad. itaff muſt be the height of the Shot almoſt z for Spunges, their bottoms and 
heads areto be made of ſoft wood,as Aſp Birch,Willow,to be one Diameter + in 
length, and 2, ora very little leſs of the height of the Shot, and covered with 
Sheep-skins, and nailed with Coeper*s Nails, that together they may fill the con- 
cave of the Piece. | | 

Let the Head of the Rammers be of good hard Wood, and the height, ( as be- 
fore ) one, and the length + of the Diameter of the Shot at one end next the Staff, 
it muſt be ſo turned, that a Ferril of Braſs may be put thereon, to ſave the Head 
from cleaving, when-you Ram home the Shot, the Buttons or heads muſt be bo- 
red 2 for the Staff to be put in, and faſined with a Pin through, and the Staffs length 
2 Foot more than the concave of the Gun.? | 

To make a Ladle for a Chamber-bored Piece, your Compaſſes opened to juſt the 
Diameter of your Chamber within & part o- /-Inch, divide the meaſure into two 
- equal parts, and with that diſtance draw a Circle on a Slat or Paper, and tak: 
2 parts of the Circamference of that Circle for the breadth of the Plate of the La- 
dlez and for Cannons, the length ought to be ſuch as at twice to hold the juſt 
quantity of Powder, Rammers, and Spunges fr: Sea ſervice, are made of four-firand 
xope, wcll ſerved with Spun Yarn that they may be .iff for uſe. 


(33 ITY 


I SECT. 'XIX. 
How the Carriage of 4 Piece ſhould be made. 


M Eaſure the length of the Cylinder of the boxe, and once, and half that length 
ſhould be the length of the Carriage, and in depth four Diameters of the 
bore of the Piece at the fore-end, in the middle 3 and +, and at the end next the 
ground 2 and 3, the thickneſs the Diameter of the Shotz the Wheels ſhould be one 
half the length of the Piece in height 3 the Saker and Minion muſt exceed the former 
by 7 part, the Falcon and Falconet by one fixth part, Sea-Carriages are, made Jefs, 
and of another forrn. Ns 


wt 


SECT. XX. 


Jz 
To know whethe: /  e Trunnions of any Piece of Ordnance are placed tight, 
M Eaſure the length uc_.he Cylinder of. the bore from the Muzzle to the Britch, 
Divide the length b, 7, and multiply the Quotient by 3, and the Produc. 
willſhew you how many inci. ** -he Trunnions muſt ſtand from the bottom of the 


bore of the Piece, and you mu.. 'rnow that the Trunnions ought to be placed, ſo 
that 3 of the Picce may be ſeen abos. the Center of the Trunnions, 
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SECT. XXI. 
How much Rope will make Britchings and Tackles for any Piece. 


| N Ships that carry Guns, the moſt experienced Gunners take this Rule. Look 
| how many foot your Piece is in length, four times ſo much is the length of the 
Tackle, and their Britchings twice the length and it che Ropes be ſuſpe&ed not to 
be good, they nail down Quoyns tothe Fore-Trucks of heavy Guns, that they may 
have no play 3 and if Britchings, and Tackles, and Quoyns ſhould give way in 
foul weather, preſently diſmount her, that is the ſureſt way. 


SECT.  ENE 
What Powder is allowed for Proof, and what for 4Gion of each Piece, 


Or the biggeſt ſort of Pieces as Canons for Proof F, and for Service £ the 
In weight ot her Iron Shot, for the Culverin the weight of the Shot almott for 
Proof, and for Action 3, for the Saker andFaulcon, for Proof the weight of the 
Shot, and for action 5, and for lefler Pieces the whole weight of the Shot, for {cr- 
vice and for Proof give them one and 5 ci the weight of the Bullet in Powder, 


4 4 


SECT. AE 


The difference between the common Legitimate Pieces, and the Baſtard 
Pieces, and, extraordinary Pieces. 
i} £ + v4. 

Unners call them Legitimate Pieces, that have due length of their Chaſe ac- 
'P cording to the hcight of their bores, Baſtatd Pieces are ſuch as have ſhorter 
Chaſes than the Proportion of their bore doth require 3 and Extraordinary, are 
ſuch Pieces as have longer Chales, than the proportion of their bore alloweth3 
and theſe are called Baſtard Canons, Culverins; and fo likewiſe of Saker and Faul- 
con, which by your Scale, and the Rule thereon, you may preſently find. 


SECT. XXIV. 


How Powder is made, and ſeveral ways to know whether Powder be decayed 
or no, by moiſture or age, in part, or in whole. 


DOE. was always made of Salt-peter, Brimſtone, and C:i;arcolez but in theſe 
latter times experience hath ſiill mended the goodneſs or fi.ength of it more 
than it was informer times by much ; The beſt fort that 1s made -* this preſent time 
is made of 1x parts Saltpeter, Brimſione one part, and Cha, _ -4i one part. The 
common Piſtol Powder is now made of Saltpeter five parts, oi part of Brimſtone, 
and one of Coal; Canon-Powder of Saltpeter four times -* 3:uch as of Brimftone, 
and as of Coal. The reaſon why Piſtol-Powder being xioftrongeſt 15 not fo good 
for the. Cannon as the Cannon Powder which 15. the weakeli, although you take 
but ſo muchof (the Piſio} Powder as you find to. by &7 like firength with chat quan- 
tity of Cannon- Powder fit for the Charge of the} ice; And the reaſon why Can- 
non-Powder 1s beſt for Ordnance, is, becauſe izyaweth up a greater room in the Cy- 
linder of the Piece than Piſtol- Powder 3 and lo it hath the greater length or fortiti- 
cation of Metal about it in the Piece. 


-. Hhkh This 
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This Natben Nye, Maſter Gunner of Forceſter, found by an experiment made by 
him at Deriton the 17 of March Anno 1644, he loading a Saker-bore Picce of Iron, 
the thickneſs of the Metal about the Chamber was 2 Inches, with 4 pound of weak 
Cannon-Powder, which filled the Cylinder of the bore 9g inches juſt. He fired, ang 
the Piece went off ſafe 3- and he faith, he loaded her again with 'one pound and 2 of 
fne Powder almoſt, which filled the bore but 2 inches and 3, and when the Gun 
was diſcharged, 'it broke into divers pieces, as there is witneſs enough in that 


Town. 


Horv #0 know good Powder. 


The harder the Corns of Powder are in feeling, by ſo much the better it is, 
Secondly, Gunpowder of a fair Azure or French Ruflet colour is very good, and ir 
may be judged to have all its Receipts well wrought, and the proportion of Peter 
well refined, Thirdly, Lay three or four Corns of Gun-powder upon a white 


| piece of Paper, the one three fingers diftant from the other, and tire one, if che 


Powder is good, they will all fire at once, and leave nothing but a white chalky co- 
lour in the place where they were burned, neither will the Paper be touched 3 but if 
there remains a groſnels of Brimſtone and Saltpeter, it is not good. Fourthly, It 


. you lay good Powder on the Palm of your hand, and (et it on fire, it will not burn 


you, Fitthly, To know the beſt amongſt many forts of Powder, make a little 
heap of every ſort, and then ſetting thoſe heaps one from the other, mark well 
when you put fire intothem, which of the heaps did take fire the ſooneſt 3 for that 
Powder that will ſooneſt be on fire, ſmoak leaſt, leaveleaſt fign behind it, is the beſt 
ſort of Gun-powder. 


SECT. XXV. 


How to make an excellent good Match to give fire to any Ordnance. 


Ake Cords made of Hemp that is not very fine, or ot Tow which is better, (al- 
though it will conſume/ſooner, ) and twiſt it until you have made the Strands 

as big as a mans little Finger 3 this done, boyl the ſaid Cords in ſtrong Lye alhes, and 
a lictle Saltpeter, until all the Lye be waſted, and then make it up, - and take the 
Fecez or remainder into your hand, and through it draw the Match twice or thrice, 


© then dry it, and keep it for ſpecial uſes, for Vaults, Mines, and moiſt weather, for it 


is very fit for your uſe any where, . 


SECT. XXVI. 


How to make Powder that will not waſte with time, aud preſerve that 
which is good from decaying. 


Hat time ſhallnot waſte ic, take what quantity of Powder you will, and mix 

it with Brandy, and make it up in Balls, and dry them well in the Sun, or in a 

warm place, and keepthem in Earthen Pots well glazed until you have occaſion to 
ule then 3 this Powder will not wafte with age, nor decay. 

- To preſerve Powder thatis good, all Gunners have, or ſhould havethat reaſon 
to keep their Powder and Store in'as good a dry place as is to be had in Fort or Ship 
convenient, and every Fortnight, or at moſt three weeks, turn all the Barrels, and 
Cartrages( Barrelled up for readine(s ) upſide dowp, fo will the Peter be diſperſt 
into every place and'part alike 3 for if itthould ſtand long, the Peter will deſcend 
downwards always as it lies, and if itis not well ſhaked and moved, -ie will want 
of its (irength at top very much, and one Pound at bottorn, with long flatding, will 
be ſtronger than three at the top. Keep all Cartrages which are filled tor the Piece 
againſt it is hot in Barrels by themſelves, that you may know them by a mark when 
necd requires. SECT. 
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SECT. : . XXVIEL. 


Torenew and make gbod #trin any fort *of Gim-powder that hath loſt its 
© ſtrength by long lhing,or moij #re,or ary other means. 


# 47h 


FP moiſiten the ſai 


Mortar,and then ciech gu fir or a Search, with every pound of 
Gun- powder mingle one ouhee of Salt- t hath been. mealed 3 and when you 
have (o done, beat and moilten this mix ain,. until you ſee by; breaking, or 
cutting witha Knife that there is no ſigi peter in it; moreover tg gorn this 
Powder when it is incorporated with « 3s it ought to be, .prepare. a Sieve 


noilen the 
Powder, which ſhall be corned, with Water, pur the ſarne, and alſo a lite oulin- 
to the Sieve 3 and when you have ſo done, ſift the Powder fo as the Boul rolling 
up and:down in the Sieve may break the clodsof Powder, and make it by running, 
through the holes to corn and that which will not go through, you muſt beat it 
again until it will. Gi Sin nan Tara, Hb | 


SECT.  XXVIIL | vi irol Oy 
To make Powder of divers Colours, und firſt to make White Powder: 


Pas of Selcprrer 22 parts, of Rrigulage tap party, and 0 Camping angie 
beat, and lift, and incorporateall theſe things together 3 and after you have ſo 
done, beat them again, and fo oft until you are ſure they are well incorporated,then 
moiſften it with que Vite; and when you have thus done, corn the Powder, as you 
are taught before. | $$ 

To make Red Powder. 


Take the ſamie things, and work them as before direRed for White Powgex, and 


as that was moiſtned with Aquavite, now you muſt moiſten this with Vinegar,: be. 


ing firſt boyled with Brafil wood until it bz red as bloud, which will make the Pow- 
det likewiſe {6 1n moiſtcning of it, and then corn it, as is before taught, | 


To make any coloured Powder. 


Boyl the Vinegar in fuch tranſparent Colours as you would have the Powder tobe 
of, as if Blue with blue Bice, of Green. with a little Verdigreace, and the like : al- 
ways take care that the Colour be not too thick, but very thin, or elſe it will weaken 
the Powder that you make. 


CREW, XXIX. 


Of ſeveral ſorts of Salipeter, and a way how to make a ſort of Saltpeter very 
| excellent, with eaſe, andleſs coſt than any way. 


Rrificial Saltpeter is a mixture of many fubſtances gotten with Fire and Water 

out of dry Dirt and Earth, as out of Vaults and Tombs, and alfo Chaidfel- 
Houſes : thebeſt of all is of Beaſts- dung converted into Earth, in Stables,or Dung- 
hills of a long time not uſed; and when itis to be made, it is made with a great deal 
of Charge. Another excellent fort of Saltpeter' is made on Flower that is called 
Plaſter that groweth on Walls four parts, otunſlaked Lime one part, and fo boiled 
over the tire with Water, and proceed as is ufual in making Saltpeter. But this one 


way, Which is the moſt caſte and leaſt coſt, I will ſhew you. 
hh 2 Take 
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Take quick Lime, and pour warm water upon it, and let it ſtand fix days, ſtirring 
it twice or thrice a day 3 take the clear of this water, and {ct it in the Sun until it be 
waſted, and the Saltpeter will remain in the bottom. To refine Saltpeter, and make 
it fit for uſe;there is ſeveral wayszbut this by fire LL ane write of:Do thus: take an 
Iron Pot or Skelict and fill it with Peter, ſet it on the Fire, (Had cover it cloſe with 
-n Iron Cover, or with a Stone 3* when the $iltpetbr 33iheed, take Brimſione moſt 
finely beaten, , and caſt ſome thereon, kindle it, and letic ns all the upper 
part be burned, which Will leave the'Saltpeter cloſelike tg: piece of Matble, for 
the Bricffone will burti up the 'greatinels of the Saltpeter. Tt is:to no purpoſe to 
givea'flirther tefation'of this; by reaſbii"Tve y Gurner may have his Peter, read 
made, refined, 'and'ifi Meal at the Ship” hanglersz or af he is. conſtrained to make 

Peter bt Powder, he ah Hawk lever ooks which give'd full and large deſcription 
of t Ewing theitof, Nath. Nye, Tarja glia, or Nortn's Gumuiery, to, which 1 


£ "ZE LETS 
2 be 3+ » - F4 . 


;7 « | | 4 


31 9111: CE « 


+ 

: 

2 p "_— 
«1 » 7 44} 
- & #45 


entity 06H 501 BOL TIST-OCL SAD 24 TEL Vii; 
3711172 vo 3 $*#47)-:3036 SEC 'T> ) d 4.0.9 45.17 
NL Oy SON OE IONS LIVNAOO! J $760 195 d > 
How to load and fire a Piece of Ordnancelike an: Artiſt, 

O load your Piece, firſt obſeryethe Wind, and be ſure to lay your Budge-Bar- 
T rel, or Cartrage of Powder to Windward of your Piece, and place your 
Linſiock co: Lecward,: clear the Touch hole, rand Spunge her well,” and firike the 
Spunge on the Muzzle to ſhakevff the foulnels two or three blows. Stand on the 
right fide of the Gun,, and let your Aſſiſtant hold the Barrel aſlope, ſo that you may 
thruſt ji the Ladle being full, give it alhog, then ſtrike off the heaped Powder, he. 
brig on the right lidelikewile, "ith your Body clear of the Muzzle, put the Ladle 
beans he Chundber ed holding yout Thumb upon the upper part of the La- 
dI<ttaff” then tath the Stuff onil your Thumbbe under it, and give a ſhake or two 
to clear the Powder out of the Ladlez as you draw it out, keep it up that you 
may bring no Powder out with the Ladle , theh with the Rammer put the Powder 
home gently, and after put.in a good Wad, and thruſt it home. co the-Powder, and 
give it two. or three.{troaks, to gather the Tooſe Powder together, and it will tice 
the better 3 be ſure youraſliſtant have his Thumb on the Touch hole all the while; 
then put jn the Shot home with the Rammer, and after it another Wad, and then 
with the Ratner give two or three ſtrokes more to ſettle it home, that there may 
be no vacuity between the firſk Wad, Bullet, and laſt Wad 3 fianding to Windward, 
and your Picce ( by the Diſpert ) dire&ted to the Mark, Prime her, and let the Pow- 
der come frgm the Touch-hole to the Baſe-ring, your Leg flanding forward, and 
fi re the Powder on the Baſe-ring, and draw back your hand, and you have tired like 
a Guonex,z but if you had given hre upon the Touch: hole, the Powder there woild 
havecendangered to have blowed the Coal and Linſtock of your hand ; therefore 
you mult have a care of a great Touch-hole. | 


SECT. XXXI. 
The difference of Shooting by the Metal, and by a Diſpert. 


Haoting by the Metal, as in the Figure A B, is thus, admit you raiſed the Muz- 
\ Zle-ring) and the Baſc-ring, and the Mark, with your Eye ina Right-line, if 


you put the Gunpiers Scale into the Muzzle with the Plummet hanging to it, you 
ſhall finditElevated, which will be more or leſs according to the length of the - 
Picce, and in regard.cf the ſeveral differences of the length and Diameter of her 
Baſe and Muzzle-ring, no certain proportion can be afligned for the Randoms, but 
they vary according to the length of the Piece. 


SECHe 


3 


Curr The tht of Qumay. 


+: 1SECTs; XXXIE?!: 1c 
' How to dire a Piece, to amend an iU' Shot that m4 made, by #'Diſpert. 
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' Fter you have made one Shot, and find the Piece Carr Juſt over the Mark,then 
load, your Piece as hath been before taught, and whe 'our Picce lies* dies 

ly againſt the Mark, obſerve how much the lalt iroke of the hor appears above th 
Mark, fo tmuch longer make your Diſpert, that the top. of it may bc jult rw We 


the Britch of the Piece in a direc Line with the;ſtroke of the Shots, and theti Level 
your Picce with this new Diſpert to the aſſigned Mar! \ give Fire,” and it may rove 
a good Shot » if the hiſt Shot had firuck under the Mark, then bring the Piece "ih all 
points as before 3 mark how much the Diſpert is over the Shot, arid cut *it Jufffo 
ſhort, as beivg at the Britch, you may diſcern the top of it, the Mark of the Baſe- 
Ring, and the ſtroke of the Shot in a Right-line, when you perceive it is of ſuch a 
length, level the Piece to the intended Mark as at the firfi, Prime, and give fire, 

- If the firſt ſhot had firuck on the right hand of the Mark,” t6 mend i ybimtut 
level the Picce as forimerly, you ſtanding behind the Btitch of the Piece, 6b etve the 
ſtroke ot, the Shot over the Diſpert, and what part of the Baſe-ring you” [aw in 
Right line with the Dilpert, and the firoke of the Shot, ſet uÞ 2 Pin! with a little 
ſoft Wax thereon the Baſe-ring, then level your Picce to the Mark-intended by this 
Pin, and the firſt Diſpert, and you may makea fair ſhot 3 for when you level by the 
Metal of the Baſe-ring where the Pin is placed and the Mark; look over the top of 
the Diſpert from the Mark in the Baſe-ring, and you ſhall find the Piece to lie juſt ſo 
much to the left, as the former Shot firuck to the right from the intended Mark, 
which ſhould in all likelihood prove a good ſhot, unlcls there be ſome other impe- 
diment. | X 

But if the Shot be both wide and too low,, then you mult uſe both direQions, as 

before taught to make the next (hot ;, tirft regulate the Diſpert by cutting ie ſhorter, 
accordingas the Mark of the ſhot is lowet than the intended Mark, then by the lag 
Rule mend the ſhooting wide theſe things done with care and diligence, you may 


_ 


be ſure will end a bad ſhot. 
SECT.. XX XIII. 
Of ſhooting by Elevation or Random at- a Mark, 


He Random of a Piece is the whole diſtance from the Platform upon which the 

, Piece is diſcharged unto the firſt fall or gr-ze of the Bullet on the Level-line z 

6r on the ground called the Horizontal Plain. Now it is very difficult, and a thin Z 
uncertain to arrive herein unto exaqne(s without much experience of the Piece 3 
and therefore every one that will learn to ſhoot at Random muſt draw his Piece into 
a level ground, where firſt ſhooting level, he muſt obſerve that diſtance in Feet 
and Pacesz then mount his Piece to one degree, and mark where that doth graze, 
and thus find the diſtance of every degree from the Level to the tenth degree, or as 
high as the Piece will mount; and by theſe diſtances make a Table, ro which annex 
the degrees again(t the diſtances, by which Table, and the Rule of Proportion,you 
may find how far another Piece will convey her Shot from degree to degree 3 but in 
cale you cannot have the liberty, nor Powder to do that, you ſhall have a Table 
here that was made out of a Saker eight Foot long ( by Nath. Nye, as in the fortieth 
Chaptcr of his Bock ) where he ſaith, he loaded her with three pound of Powder, 
the Shot at one degree of mounture was cauricd 225 Paces 3 the next Shot was at 
hve degrees Random, and at that mounture the Shot was conveyed 416 Paces 3 and 
thenext trial was at ſeven degrees mounture, and the Random was 505 Paces 3 the 
laſt trial wasat ten degrees mounture, which (.nt che Shot 630 Paces, of tive Foot 


to a Pace, 
Whilfi 
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Whilſt he made theſe Shots, he loaded the Piece himſelf with looſe Powder, <x- 
aRtly weighed, and weighed the Wad alſo, and beat down the ſaid Wad with four 
{trokes ſo near as hc could by the late ſizength, as he did the time before 3 alſo he 
let the Piecc cool betwixt each Shot of it felt, faying above half an hour betwixr 
each"Shot,, he put,no, Wad after the Bullets. becaule the Piece was mounteg, he fried 
the ſtrength of his Powder, and noted it down, to corhpare with other Ponder, 
to know its ſirength by - and thats the way all Gunners muſt take, that interd.to 
make good Shots at Randorti. Note allo that all Gunners ſhould be able'to qraw 
an cxa& Deſcripuon. of any Garriſon, and every 'obje& that Neth" near his 
Works (by: the Rules of the ſeventh Chapter of the Ait of Surveying by the 
'Sea-Compals in this fifth Book 3) ſoſthat he' may Know what is within, teach of 
his Guys, by which tnicatis He ſhallbe ready at all cimes to. know his Diſtances by hig 

laps * Then aftct tie hath made one Shot, he may make another Shot tOany Di- 
| © | | DT I USES 
Axl ng Example. 
| Suppoſe1 know, the diſtance by my , Map where the firſt Shot grazed to be 704 
Paces, the mounture of the Piece being 4 degrees, how much muſt T mount the 
Picce to convey her Shot 900 Paces. | | DE, Ip 

You muſtproportion thele diſtances of Raridom, to thoſe jn the Table follow- 
ing : ſaying,if 704;Paces require 370 Paces, (asis in the Table at 4 degrees of Ran- 
dom') what number willanſwer unto goo ? | Eegihie: 


Work this. 


' 370 # 900 gk 
WICFTIIT ST Uh be 


PR 


' 764 


| 6% 4p ho * Or thus. 
The Logarithm of the Shot made 704 is 


. 
w—  - - & 


284757 
- The Log.of the humb.in the Table againſt 4 deg.viz.is 370—256820 


The Logarzithm of 900 Paces Random is — 295424 
The Sum is 5352244 
267487 


Gives the Logarithm of 473 Paces, which I look for in the. Table of Ran- 
doms, but find no ſuch number there, but the ncxt leſs is 461, againſt 6 degrees. 
and the next greateſt is 550 againſt 7 degrees, the difference between thelc two 
Numbers is 44, and 461 is 12 leſs than 473, and 12 is near one fourth part of 44, 
and therefore it ſhews that the Piece multi be mounted at 6 degr, * to reach the Di- 
ſtance of goo Paces, 
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This is the Table of Randoms that was made out of the fore- 
named Saker of eight Foot long, and loaded with three Pound of 
Powder, and every Gunner is adviſed, if poffible, to get Powder 
to make one by his own experience, and always to keep ſome of 
the ſame Powder to try any other Powder he'ſhall have occaſion to 
ufe;for this is one of the material things belonging to a Gunner, 
without which he can never make a good Shot , for at the time 
of a Leagure he muſt expe often tochange his Powder, and ſome- 
times ſhall have 9 pound of one fort as good as 15 of another ſorr, 
as by ſhootjng you may experience. 


SECT. XXXIV. 


HR the Quadrant on the back-ſide of the 
Scale cannot be conveniently uſed at all 
times, eſpecially when being near the Enemies 
Guns, and the wind blows. hard, the Plumb- 
Lines too long before he ftands ftill; to reme- 
dy this; the Gunners Rule was invented 3 the 
Figure thereof you may (ce here this Ruler muſi 
be 16, 12, Or 14 Inches long or more according 
as the Gun will require it, and muſt have a long 
ſlit down the middle thereof, the Head thereof 
make Circular according to your Gun, as you 
fee in the Figure 3 the Inſtrument is deſcribed 
ſtanding upon his Britch of a Piece of Ordnance 3 
in the middle of the ſmall narrow flit you maſt 
place a Lute-ftring, or a well twiſted Silk-ftring 
witha Bead on it > this Bead muſt be ſet to Inches 
and parts, as you find is agreeable to ſuch a de- 
gree as you mult mount your Gun to, on onefide_ 
theflit there belpg placed a Diviſion of Inches, 
and every inch into 10 parts, and thus it will 
ſerve for all (orts of Guns; but if it be fora 
particular Gun, then on the other fide you may 
place the degrees and minutes when you ſhall 
find it by the length of your Gun, how many 
Inches and partscorreſpond thereto z but to uſe D 
it with all ſorts of Ordnance, let it only be di- = 
vided into Inches and Parts. = 


How to make the Gunner's Rule, being an Inſtrument which will elevate 4 
Piece of Ordnance with more facility than the Gunner's Quadrant. 


W——_”——_— 
A Table of 
the proporti- 
on of deadt 
Ranges. 


Deg. randoms. 
206 
225 
274 
323 


Qu wH =o 
vo 
| 
© 


"  00W 
O 

& 
woo 
O GO 


BAYY) 

WELL 

\\\ D 
Y 


LIHLIV 


WW /,>J 
UT 


*s 


| | The Uſe of the Table. 
If your Gun be 8 Footlong one Inch &, makes one degree 3 your Gun 12 Foot long fiveTnches ,2, maies 2 degrees. 
Or you may ſet your Bead to 5 £, Inch, to mount him 2 degrees. 
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SECT. XXXVI. 
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How to give Level to a Piece of Ordnance with the Gunners Rule at any 
Degree of Random. 


d Piece being Loaded in all points as is before taught. and you having 
brought the Piece ina Right-line with the Mark, the Diſpert being placed 
upon the Muzzle-Ring 3 in like manner place your Ruler upon the Baſe-Ring, 
holding it upright, which you try with aPlum-line fixed thereto. Now having 
before the Diftance to the Mark you intend to ſhoot at, admit it be 461 Paces, and 
the firſt ſhot you made for praice out of that Gun, conveyed her ſhot at two de- 
grees of mounture 274 Paccs, then according to the Tables of Random, in Se&ion 
33, I tind 461 againſt 6 degrees, to which I muſt mount the Gun to reach the 
Mark. 


Then to find by this Table how many Inches, and hundred parts of one Inch 
6 degrees will require look in the Table above, and find on the left hand in the 
firſt Column the length of the Piece, ſuppoſe 13 foot, under 6 degrees in the com- 
mon-Angle, you ſhall find 16 £}, Inches, and to that height I (et the Bead on the 
Lute-ſtring 3 then cauſe the Piece to be mounted higher or lower, until you bring 
the Bead, the top of the Diſpert, and the Mark all in ene Line, ſtop the Piece wn 
that poſition with a Coyn, then Prime, and give Fire. | 


If you will ſhoot by the Metal of the Piece, ſubtract the height of the Diſpert 
out of the Inches found by the Table, and the remainder mount your Piece unto 3 
if the Diſpert be 3 inches + long, ſubtracted from 16: 44 found in the Table,leaves 
12 £2,,0r 12 # of an Inch, which is the height of the Bead to ſhoot the ſame di- 
ance by the Muzzle-Ring without the Diſpert. 


SECT. XXXVIL 
How by the T able to Level a Piece of Ordnance, without the Gunners Rule. 


T* you havernot a Quadrant, nor a Rule, and would make a ſhot at 4 degrees of 
E Elcvation, look in the Table, and tind the length of the Piece, which luppole 
to be 9 foot and half, right againſt 9 5 in the Angle under 4 degrees, you ſhall have 
7 Inches to be the length of any Stick, cut, and fot it upon the Baſc-Ring, and 
and bring the top of the ſaid Stick, the top of the Diſpert, and the Mark ina 
Right-line with your Eye, and Prime, and give fire, and you may make a good 
Shot 3 and if you will have no Diſpert, take the Diſpert, and meaſare it upon the 
foreſaid Stick at the Baſe-Ring, and from it cutoffits length, and the Remainer 
you may uſe upon the Baſe-Ring, and it ſhall mount the Gan to 4 degrees,as before; 
and bring the top of the Stick, the Muzzle-ring, and the Mark in a Right-line,and 
you may make a goot ſhot 3 if the Diſpert were 3 inches, that cut from 7 inches, the 
Remain is 4 inches, for the length of the Stick to be ſet on the Baſc-Ring, tor to 
level the Picce without a Diſpert. 
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SECT. XXXVIII. 
How to make a Shot at the Enemies Lights in a dark Night. 


x 7 Pon ſuch occaſion, to ſhoot at a Light ſcen in the Night, Diſpert your Piece 

L with a lighted Wax Candle, or with a lighted piccc of Match, chat with 

your Eye you may bring the Baſe-ring, the fixed Match on the Muzzle-Ring, and the 

 <0pong Light in a Right-line, (C or mark ) then give fixe,and you may make a good 
ob 


SECT. XXXIX. 


How to make a perfett Shot at a Company of Horſemen,or Footmen paſſmng 
by the place where Ordnance doth lie upon a Level-ground ; and 
alſo to make a good Shot at a Ship Sailing upon a River. 


Ake a Piece that will reach the way or Mark in a Right-line that the Horſe or 

K Foot are to paſs by, then your Gun loaded fo with Powder that it may pre- 

ſencly take fire, and taking a Tree, Buſh, or Hillock, or forme crofs way for his 

Mark, and when the Enemy come vear to that way in a Right-Line with his Gun, 

give fire: And ſhooting at a Ship in a River, he muſt put his Piece to ſome evident 

Mark on the other fide the River, and when the Head of the Ship ſhall begin to be 
betwixt the Picce and the Mark) aud then give fire. 


SECT. AL. 
How to cauſe the ſame quantity both of Powder and Shot, diſcharged out of 


the ſame Piece, to carry cloſe, or more ſcattering. 


N the Book of Mr. Feb: Bate of Extravagants, he ſaith, take the quantity of a Peaſe 

of Opium, and charge it among the Caſe-ſhot, and it will make the ſaid ſhot flie 

cloſer together than otherwiſe it would ; for Opium 15 of congealing and fixative 
nature 3 this a Seaman found by cxperience. 


SECT. | ALL 


How a Shot which ſticketh faſt within the Concavity of a Piece, that it 
cannot be driven home unto the Powder, may be ſhot out without 
burt to the Guner, or to the Piece. 


Hen any Piece of Ordnance is charged with ſuch a ſhot that will not be dri- 
ven home unto the Powdcr, then the Gunner to ſave his Piece from break- 
ing, Muſt ſo imbaſe the mouth thereof, that fair Water for two or three days being 
put into the Touch-hole at ſeveral times, may run into a Veſſel fet under the mouth 
of the Gun, to fave all the Saltpeter that was in the Powder : And then let the 
Gunner clear the Touch-hole, and put in as much Powder as poſlibly he can, and 
Prime, and give fire, and it will ſerve to drive out the ſhot. 

But when a Shot hath lain long in a Piccey until it is grown ruſty, and fo ſticks 
faſtz putfirong Vinegar into the mouth of the Piece, and with the Rammer lirike the 
Shot until ic doth move, then put in Vinegar until it runclear through the P&wder 
and Shot, Prime, as before, and give Fire with good Powder z and it it do not 1m 
through after it hath ſtood three days, clear the Touch-hole, Prime, and give fire. 


SECTs 
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SECT. XLIE. 


A Piece of Ordnance at the ſame Elevation, and towards the ſelf-ſanie 
þl ace, with the like quantity of Powder and Shot, diſcharged 
ſeveral times, what difference there is in their Ranges. 


Here hath been a Piece diſcharged in the ſpaceof an Hour ſevcn times, with the 

like quantity of Powder, Shot, and Mounture, and their Ranges have been 
found as followeth; the firſt ſhot was conveyed 418 Paces,the ſecond 438, the third 
442, the fourth 434, the fifth 427, the ſixth 412, the ſeventh 395 , ſo that the 
greateſt difference trom the fir{t (hot was 24 Paces 3 this every Gunner muſt take 
notice of , if he intends to ſhoot well at Random ; the reaſon of thele things is this, 
the firſt ſhot of Powder found, the Chamber of the Gun moiſt, and the Air quiet, 
the ſecond ſhot, the Chamber was dried, and the Gun in a good temper, and the Air 
moved towards the Mark with the tuft Bullet, and having le(s refiftance than the 
firſt went beyond, and made the belt ſhot; and every ſhot after come ſhorter and 
ſhorter, as the Gun grows hotter and hotterz the reaſon is, by how much hotter the 
Piece is, by ſo much the more attractive is the cavity of the Piece made 3 and be- 
ciuſe the ſhot is driven forth or expelled with no other thing, than by the Airs ex- 
altation, or Wind, cauſed by the Saltpeter, therefore the oftner the Picce is tixed,and 
the morehot, the more artraQive ſhe is which ſucketh and retaineth continually 
more of that Wind, which ſhould ſerve to expel the Bullet 3 and therefore the virtue 
expullive in that Piece, doth more and more decreaſe, and the ſhot flyeth not with 


that ſwiftneſs as it did before in the two tirli ſhots, which dried and brought the Gun 


Into his beſt temper 3 but the third and fourth ſhot is but little difference from the 
firſt, but the reſt diflcr every ſhot. 
Nicolas Tartaglia doth report, that many ſhots being made at a Battery by a 


- Pieces it chanced by ſome occalion, the Piece role up in ſuch fort that it touched the 


und with its Muzzle, a little Dog running by did (mel] into the Mouth of the 
Picce, and after a little time was drawn almotli to the further end of the concavity ; 
They pulled him out alniolt dead 'this was done by the attraQion of the Piece. 


SECT. XLULIIL. 


How to Weigh Ships ſunk, or Ordnance under Water : Or to know what 
- empty Cash will carry any ſort of Ordnance over a River. 


N Teolas T artaglia hath well colle&ed from the Learned Archimedes, and hath 
calculated the Proportion of Stone, and other Metals, what they will weigh 
in the Water, and in the Air. | 


All Men know by reaſon, that whatſoever is heavier than ſo much Water, as the 
body of the Metal thruſteth out of the place, or Veſſel, will fink; and being lighter 
than ſo much Water, will (wim. 


Tarteglia ſaith, that ordinary Free ſtone weighing 93 pound in the Air, will weigh 
but 48 inthe Watcr, which is near as 2 is to 1,between the Free- (tone, and the Wa-. 
ter. And that Marblc-ftone that weigheth 7 1. in the Air, will weigh but 51, in the 
Water, which is near a3 7 to 2, between the Marble and the Water. 


AndIronand Tin, that in the Air weigheth 19 /. will weigh 161. in the Water ; 
{o it isas 19 to 3. | 


Braſs weighing in the Air 65 . will in the Water weigh 55 1. and fo Braſs is to 
Water, as 65 to 55. | 


Fii 2 And 
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The beſt 
weighing of 
Ships 1s where 
the water ebbs 
and flows 
much, 


And Lead weighing in the Air 30}. will weigh in the Water but 27 1.ſo Lead is to 


Water, as 30 to 27- 


And laſtly, Gold in the Airbeing 17 1. in the water it 
will weigh but 16 7. ſo Gold is to Water, as 17 fo I. 
He alſo layeth down Rules to weigh Ships, or Guns, or 
any thing elſe in the Water, that hath not lain too Jong, 
and docked it ſelf in Ouze: for ifthe thing ſunk be upon 
Sands or Rocks,it will weigh the better-He deſcribes Veſ- 
ſels Loaden to be brought to the place where the thing 
ſunk, and a Globe of Glaſs put in a Frame of Wood,and 
a place in the bottom of the Glaſs to put in ones head in- 
to the concave, be may both ſce and breath, and by a 
Windleſs Rope, and weight to ſink-it, he may firſt ler 
down the weight, and after heave himſelf down in that 
Frame, ( it is in the form of an Hour-glaſs ) to the bot- 
rom, and ſo ling the Ship, and Guns,and when he will 
coine up to the top again, unwind the Rope, and the 
Frame will be guided upright, and he and it will come to 
the top of the water 'very ſafe, and faſten this Rope 
brought from the Ships to loaden Veſſels, and then un- 
lead the Veſſels, and they will buoy up the Ship ſunk, or 
any other thing from the ground. 


Or it may be done thus by a Float-Stage, and Capſton, 
with a Trunk of Leather made fo thick that no water 
can come in, and with a pair of Glaſs Eyes faſtened that 
no water can go through, fitted to the Caſe. of Leather 


Briſtol, Sept.12. 1667, 
by experience of a Spaniſh 
Ship called the Victory if 
Majork, ſunk in King- 
rode at #be Pill 3 ber Buy. 
then about 300 Tuns; we 
weighed ber with 4 empty 
Lighters, of 30 Tuns a 
piece, by laſhing the Ligh- 
iers at Low-water, Head 
and Stern 3 and at High- 
water we heav'd tbe Ship 
on ſhore by a Grapple, the 
Ship did riſe as the Water 
did flow; and the Low wa- 
ter or two afterward, the 
Ship was free, andſwom; 
the Ship and Water was 
Eftimated to weigh 1009 
Twuns, that the four Ligh- 
ters weighed, fhe bad nm 
Goods in, bat turned over 
as ſhe was upon the Ca 


ren. | 


within, and two Bladders blown at the brim or top of the Water, made faſt to the 


Pipe of Leather to buoy the mouth of the Pipe, while the Man goes down with 
Ropes fit to fling, and makether faft at liberty 3 then hale him up afrer a fic time, 


and by your Veſſels, as before, and Float-Stage, heave and buoy up the thing ſunk, 


Know this, that five Tun of Cask will (\wima Canon of $ or 9000 weight, 4 Tun 
a Demi- Canon, 3 Tun a Culvcrin, and 2 Tun a Saker, with all things belonging 
thercunto, as Pianks and Ropes. 


SECT. XLIV, | | 


How many Horſes, Oxen, or Men will jerve to draw a Piece of Ordnance. 


F Or every hundred weight of Metal, one Man fo a Piece of 8000 Pound weight 
© requires $0 Men, and as many more Men as the Carziage may weigh, for every 
500 weight of Metal, one Horſe, then 16 Horſes will draw a Gun of $000 weight; 
but-in the Winter 243 alſo 17 Yoke of Oxen is thought ſufficient to draw a Piece 
ot 8200 weight, but inthe winter, they had need tobe one third part more. 
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CHAP. XII. 


A. 


SECT. I. 


A Deſcription of the Mortar-Piece, and how to make ane of Wood, 
and Paſt-board ( for a need,) Braſs and Iron once being 


wanting. 


MW He ſame Metal that makes the beſt ſort of Praſe-Ordnance, they 

d imnake Mortar: Pieces with, and by theſe Meaſures if the 
Diameter or Bore be 9 Inches, let the Mortar be one foot 
and half in length, and let the Chamber, in which 
you load your Powder be three Inches Diameter, and four 
and a halt deepz the thickeſt of the Metal above the 
Touch-hole three Inches, and the upper part thereof an Inch 
and a halt. 


To make the Mortar-Piece of Wood and Paſt-Board. 


Provide a Wooden-Rouler of ſuch bignels as you defire to make the Diameter of 
the Morter,then greaſe yourRouler well, that the ſtuff may ſlip off that is put about it, 
which is Pait-board and Canvas, and very well plied with hot Glue and after let it 
dry a little while on the Rouler, and another while oft from rhe Rouler and when 
this kind of Trunk is very dry,put it on the Rouler, and ſet it in a Lathe,and cut off 
both ends of the Trunk with a Chizel very even, then carn a Foot thereto with a 
ſhoulder to put the Trunk upon, and in the middle thereof make the Chamber tor 
your Powder z if the Piece be $ Inches in the Mouth, ler the thicknels of the Paſt- 
Board-Trunk be 2 Inches thick, and 18 Inches long, the Britch or Foot 10, the 
ſhoulder 2 Inches long, and 2 high, that when the Trunk is put oa this ſhoulder, 
and joyned with the Wood, it may be juſt even with the ſame; the Bore into which 
you put your Powder muſt be two Inches high, and three deep, Plated with Cop- 

pcr, 


eArtificial Fire-Works. Book V. | 
per, Lattin, (if it be poſlible) as alſo all the reft of the Wood that goeth into the 7? 
Trunk; when you have put the Trunk into the Britch of Wood, nail it round 
about the ſhoulder, making holes for the Nails, and then driving in the Nails upon 
that Wood, that you made to receive the Paſt-boards or Trunk; then cover both 
Wood and Trunk with good Belch- Cord and Glue again, and let it be well dried, - : 
it willlaſt a long titnc 3" and with fach you may ſhoot Batlouns ito the Air for Re« © + 3 
Creation. L ab, | 5 


S:cx; Il. 


How to fit and prepare Granadoes for the Mortar- Piece. 5 
He Shot of great Mortar-Pieces are moſt commonly one tenth part lower than” 4 

the Bore, becauſe of Cording them, to ſting tntothe Mouth of the Piece 3 ond- Ws. 

for fear of ſecret Cracks, which cannot be cafily eſpied, they are coated with Pitch, © 
fo that being fitted and'prepared, they do but juſt fit the Bore, | FH 0 


How to make Fuſes. 


Every Granado Shell hath an hole left to put in a Fuſe, or piece of Weod, juſt | 
like a Faucet, this hole muſt be juſt one quarter of the Diameter of the wooden © 
Fuſe, which Fuſe mult be in length three quarters of the height of the Granado 3 ? 
make it taper, and then fill it with compoſition. and drive it gently into the Pow- 
der that is in the Shell, leaving a little of it without + The Compoſition of this * 
Fuſe is made thus 3 take one pound of Powder, four Ounces of Saltpeter, and one © 
of Brimſtone, firft beaten to Powder, and fifted in a Sieve ſeverally, theſe Ingredis *? 
cnts being mixt together, your Compoſition is fig for ule. 3 


SECT, | JI. 
How to make Granadoes of Canvas for the Mortar. 


He operation of theſe Granadoes made of Canvas is quite contrary to theſe: . 
already (ct down: theſe are only fit to fire a Town, they are not of fo violent. © 

execution as the precedent, yet altogether as coſtly in the making 3 for the making' 
of them, hit a piece of Canvas upon a round Ball of Wood or Form, ſo big as you. * 
would have your Granado, then take this Compoſition following 3 four peund of; b- 
Saltpeter, two pound of Gun-powder duſt, and two pound of Brimſtone all theſe,. HY 
incorporated, and moiftned with Oyl of Saltpeterz fill your Caſe with this Com=- 7 
pound, and cover it with Cords, and pierce the Sack full of holes, and in every hole - 2 
put an Iron Barrel, charged like a Piſtol z theſe mult be driven into the Sack unto the. © © 
head, then let there be an hole about an Inch deep, which ſhall ſerve to prime it with , * 
Powder-duſt, moiſtened with Oyl of Petrol 3 be (ure your Barrels have great Touch- 
holes, that the Ruſt through time may not choak them, and they will be ready for 
fervice many years | | 


SECT. IV. 
How Granadoes are to be charged in a Mortar, and fired. 


ba muſt take great care in the Loading or Charging the Mortar, thus; firſt, 
4 weigh the Powder to a Drachm that-you put into the Chamber, and after ie. - > 
put agood cloſe Wadd of Hay, or a Tampion of Wood, then cut a Turt off the. 
the ground that may juſt fill the bottom of the hole or bore of the Mortar next the 


Wadd ; your Granado being prepared, with a coat of Pitch and Cord, as before 
taught, 
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taughe, ſling it into the Movth of the Mortar 3 obſerve to have che Fuſe of the 
Granado in the middle of the Bore, then go to the Britch, thruſt up a Wire in the 
Touch- hole-to make fure, then Prime with che beſt dry Powder you have; for (be- 
lieve me ) this is a tickliſh ſort of ſhooting 3 without care, your Life, and Mortar- 
Piece is now at ſtake z but we will give you very ſure directions how to give tire. 


Provide ſmall Fuſes, (ſuch as we taught you to make before for Shells, but leſs, 
about a quarter of an Inch bore, three quarters of a Inch thickne(s, and eight Inches 


[ E- long, fill theſe with good Powder-duſt, moilten it with Oyl of Peter but a little, and 


put it in with an Iran Rammer, try whether you like the time, they continue burn- 
ing 3 if too flow, abate Oyl of Peter; if too faſt, add more to it. 


Thus being prepared, the uſe 1s, ( viz. )thruſt the Pick of your Linſtock inat one 
end of the Fuſe you mean to give Fire withal, bid one of your affiſtants come to one 
fide of the Mouth of the Piece, and give fire to your Fuſe, wherewith tire the Fuſe 
inthe Mortar, and then with great ſpeed give hre tothe Touch-hole 3 theſe Fuſes are 
very certain to give fire, but Match doth ofttimes fail. 


SOT. 3. 
How to make Hand Granadopes to be hove by hand. 


3 * Meme: i5 good uſe made of Hand:Granadocs in aſſaults, and Boardivg of Ships, 

and there be two ſorts of them made 3 the firſt is ſhewed already, the ſecond is 
made by Sea- Gunners upon a Mould made with Twine, and covered over with 
© Cartrage- Paper, and Muſquet Bullets cut in two, put wita Paſte and bits of Paper 
thick on the out- fide 3 after you have doublcd the Shells, Paſte on fome at a time.and 
kt it dry, and then ſome more, until it is quite full 3 then dip it in ſcalding Rozin,or 
Pitch, and hang it up, and it is for your uſe; but you muſt have the innermoſt end 
of the Twine lcft outat the (mall hole for the Fuſe 3 and before you Pitch it, you are 
to wind it out, and ſtop the hole, and then Pitch it. 


To Load them, fill theſe ſmall Shels with Gun-Powder, then make a Fuſe of one 
Pound of Gun-Powder, fix Ounces of Salt-Pcter, and one of Charcoal; or it you 
will have them of leſs durance, you may take the Compoſition made for the Fuſes 
| before ſpoken of for great Granadoes,knock the Fuſe up to the head within one quar- 
* _ terof an Inch, which is only to find it by in the night; ſtop well the reſt of the 
holes, if any Chinks are open, with foft Wax 3 then your firſt Shells muſt be coated 
with Pitch and Hurds, left it ſhould break with the fall; and be ſure when you have 
fired the Fuſe, ſuddenly to caſt it out of your hand, and it will do good execution. 


= 


SRET. Hh 


How to make Firy-Arrows or Darts like Death Arrow- Heads. 


Ake your Head of 1ron, ſbarp and bearded, to flick faſt and toit have an Ar- 
I M row or long ſhaft of Wood, and about the middle of 'that Head make faſt a 
LinnenBag in form of an Egg, leaving open at the end a hole, 'that it may be filled 
With the Compoſition following 3 take one pound of Peter, halt a Pound of Gun- 
” powder, and as much Brimſtone in Powder all theſe ingredients being mixt well, 
and mingled with Oyl of Petriol 3 with this fill the Bag round about the Arrow- 
| head, then let all be bound about with Wire 3 and for Priming of theſe, dip Cotton 
week into Gunpowder wet with water 3 and well dried again before it is uſed, and 
- Jer the Arrows or ſhafts be ſo put into the Head, that when they be ſtuck in a Houle 
or Ship-(ide, or any where el{e, the man which endeavours to pult them out may be 


deceived, and pull only the Shaft, and leaye the Head to burn the Houſe,or __ or 
ens 


er en 


The Shells are 
made of Glaſs, 
orneal'd Clay, 
or Paper, 
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Mens Cloaths; or any thing elſe; if youthrow or ſhoot it well, it will hre whatſoever 
combuliible fuff or matter ſhall be near it, as Sails, Timber, Pitch, Tarred places 
and this will much annoy Enemies in ſtorming a Work, or boarding a Ship. 


SECT. VIE 
How to make Fire-pots of Clay. 


Ire-Pots.,and Balls to throw out of Mens hands, or with a Baſc#la, may be made 

of Potters Clay, with Ears, to it hang lighted Matches, and throwing them, 

if it lighteth on a hard thing, it breaks, and the Matches fire the Powder, and the 
- half Bullets of Muſquets contrived upon them, as before, diſperſes, and doth much 
miſchief; their mixture is of Powder, Peter, Sulphur, and Sal-armoniack of cach 
one Pound. and four Ounces of Camphire pounded, and fcarced, and mixed well 
together with hot Pitch, Linſecd-Oy], or Oyl of Peter 3 prove it firſt by burning it, 
if it be too ſlow, add more Powder, and if it be too quick, more Oyl, or Rozin,and 


then it isfox your uſe. 
SECT. VIII. 
How to make Powder-Cheſts. 


Ou muſt make them with two boards to be nailed together, like the ridge of a 
Houſe, and one longer and broader to the bottom thereof; between the three 
Boards put a Cartrage,then make it up like a Sea-Cheſt,and fill it with Pibble-ſtones, 
Nails, Stubs of old Iron 3 then nail the Cover on, and the end to the Decks in ſuch 
a place as you may fire the Powder underneath through a hole made to put a Piſtol iv. 


SECT. 


How to make Artificial Fire-Works for Recreation and Delight. 


WW E ſhall not deſcribe the Moulds in particular, being needleſs ; for ſuch Men 

as are inquiſitive into theſe things, let them buy Mr. Babrington, or Bates, 
or Malthus, or Nortox's Fire-Works 3 here we will lay down ſuch Rules, as ſhall be 
as ſoon conceived without Figures, only a Rouler or Mould for to make the Paper 
upon and that may ſerve for all the reft, they being made in the ſame manner. 


To make good experienced Rockets our way, do thus ; get a Form or Rouler to 
be turned in a Lathe, what thickneſs you pleaſe, and intend to make your Rockets, 
and let his length be 8 times the Diameter; if it be 2 of an Inch in thickneſs, the 
length will be 6 Inches, put ſo many. Rouls of Paper on this Form, until it is half an 
Inch thicker, or make it & Inch the whole, then paſte the upper fide to the reſt; then 
you muſt contraG the Paper together an Inch from the Mouth, thus : Dip an Inch of 
the Cale in water, the Formor in him, and with Twine, about + of an Inch from 
the end gatherit in; but let a Formor, or a thing near the bigneſs be put into his 
Mouth, while you draw it in withthe Twine and choak it 3 you muſt remember to 
leave a ſmall hole toput in a Wire through the Compoſition half way the Rocket, as 
big as a Bodkin 3 then take out the Formor, and dry them, and they arc for uſe at 
any time 3 the Figure following makes all plain 3 A is the Mouth of the Rocket,B fo 
far the Bodkin muſt be thruſt up the middle 3 you muſt be provided with a (ialler 
Bodkin, which when your Rocket is filled with the Compoſition, and tied to the 
Rod, you mult thruſt this Wire Bodkin in at the Mouth, Riraight up to the midi of 
of the Rocket, having a care not to thruſt it moxe upon ene ſide than the other. 


SECT. 


Crap. XIL ce Artificial Fire-Warks: 


SECT. + X. 
To make the Compoſition for Rockets of any ſize, 


He Reader may make uſe of theſe Rules, not upon truſt 
out of Authors,but found by Practice and Experience z 
and firit for Rockets of one ounce 3 you mult uſe only Canon- 
Powder-duſt, being beaten in a Mortar, and finely fearſed ; 
this makes him rile very ſwift, making a great noile, but car- 
rics no Tail. Theſe of more Operations are made by putting 
one Ounce of Charcole-duſi to eight Ounces of Powder 3 this 
Compotition will hold for Rockets of one, two, and three 
Ounces but for theſe of four, take three Ounces of Char- 
cole-duſt to one pound of Canon-Powder-duft, continuing 
that Rule, until you come to Rockets of ten Ounces; and al- 
ſo for Rockets of a Pound, take one Pound of Powder-duſt, 
and four Ounces of Charcole-duſt, and theſe are big enough 
for any recreation or delight, 


To fill the Rockets with this Compoſition. 


Hold the Mouth downwards where it was Choaked, and 
witha Knite put info much as you can of the Receipt pro- 
vided for that fize at one time, then with a Rammer fitted 
tothe Caſe, and with a Mallet give three or four indifferent 
knocks, then put in more Compoſition until it be ful}, every 
time knocking the Rammer, as before, until the Compoſiti- 
on cone within one Diameter of the top 3 then put downa 
piece of Paſteboare, and knock it in hard prick three or four 
little holes therein 3 then put tine Piſtol-Powder in almoſt to 
the top, and upon that another cap of Paper,upon. which put 
a Piece of Leather, that it may be tyed on the top of the 
Rocket, and faſtglued on; then get a ſtraight Twigg, and 
bind it upon the Kocket with good Twine it mult be no heavier,than being pur up- 
on your Finger an Inch and a half from the Mouth of the ſame, chat it may juſt bal- 
lance the Rodket, then it is prepared for uſe. 


To give fire to one or two Rockets. 


Set your Rockets Mouth upon the edge of any piece of Timber, that ſtands fo 
high from the ground, that the flick may ſtand perpendicular from it downwards, 
or upon a fide of a Wale or Carriage-wheel, or any dry place whatſoever then lay a 
train of Powder that may come under the Mouth thereof ; give fire thereto,and you 
have done z but to fire more Rockets than one, that as one deſcendeth,the other may 
alcend by degrees: Make this Compoſition following; of Roch-Peter cight ounces, 
Quick-Brimfione four Ounces, and fine Powder-duft two Ounces, which lay in a 
Line, trom one Rocket to another, they being placed ten Inches, or a Foot one from 
another; give fire to this Compotition, and you have your defire, if you did'prick. 
the Rocket with the Wire, as directed 3 you ſhall fee how gallant one will mount the 
Air, when the other is ſpent. 
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SECT. MI. 
How to make flying Serpents and Rockets that will run upon a Line, 


and return again. 


| this you muſt providea ſmall Rowling-Pin about one quarter of an Inch in 
T thickneſs; upon which roul ſeven or eight thickneſs of Paper ; fill them four 
Inches with Powder-duſt; ſometimes putting between the filling a little of the Com- 
poſition for Rackets of ten Ounces, and at the end of four Inches choak him ; till 
two Inches more with Piſtol- Powder, then. choak the end up, and at the other end 
put in a little of the mixture for Stars, which follows, and choak between them and 
the Compoſition,and it is tit for uſe but divers of thoſe with the Starry end down- 
wards upon the head of a Rocket and Powdcr-train to blow them out, when the 
Rockct js ſpent, they will firſt appear like ſo many Stars 3 when the Stars are ſent, 
taking hold of the Powder-duſt, they will run rigling to and fro like Scrpents, and 
when that Compoſition is ſpent, they will end with every one a report, which will 


give great content to the beholder. 


I did omit to ſpeak of Runners in its proper place in the laſt Section, for thatis 
the Compoſition, which you muſt make them of, very carefully whether they be 
double or ſingle, or thoſe that carry Dragoons, Men, or Ships, or other Shapes in 
motion, leſt they ſhame their Maſter; the Line muſt therefore be fine, even, and 
ftrong,and being rubbed over with ſoft Sope to make it ſlippery,and not cally co tale 
fire z Thoſe that turn Wheels, may have a further addition of Roch-Peter in their 
Receipts to add plcaſureand life to the beholders 3 You mult have a piece of Cane as | 
long as theRocket, and bind to the Rockets, and ſo that ones Head may be to the 
others Vent, that when one hath carricd the Cane on the Line to the end thereof, the 
other may fire, and bring him back again to the Tower or place where it was fired; 
theſe Figures arc made with ſirong Paper or Parchment, and with Lattin, and Wire, 
and Twine, until they be brought into theſe Shapes, and then painted like Ships, or 


Dragons, or like the thing it carries with it. 
SECT. MAIL. 
How to make Fire-Wheels, or as ſome call them Girogdles. 


| om be provided with Spinning-Wheels, or the like, made calic to run round up- 
on its Axis, Horizontal, or Vertically ; and put Flaggs on the top c* the mid- 
dle, to ſet out the Wheel ; bind Rockets to the Wheel, and Crackers betwixt each 
Rocket, with the Mouth of one towards the Tail of the other # thus continued, un- 


. til you have fitted the Wheel quite round 3 which done, cover them with Paper pa- 


ſied over, and coloured bandſomly to fet it out, that one taking tire, they may not 


. fixeall, and daub Soap upon them quite round, leaving the mouth of one of them 


open, to-give fire thereto 3 the firſt Rocket being burned will ſet fire to the reſt one 


after another;keeping the Wheel in a continual motion, until they be all ſper.t 3 you 


may bind-Fire-Lances to theſe Wheels, either upright, or near over athwart, which 
will make to appear diverfity of Fire-Circlesz you muſt take care to place your 


Wheels called Giroxdles at convenient diſtance from other Fixe- Works, left chey 


ſhould make a confuſion, and ſpoil all the Work. 


SE CT.XIIL. 


Cnap. XII. . eArtificial Fire-Wirks. 


SECT. -AlIII. 
How to make divers Compoſitions for Stars. 


Or Stars of a blue colour mixed with red, 'the Compolition is of Powder-mea- 

led cight Ounces, Salt-Peter four, Quick Brimtione twelve Ounces, meal all 

thele very fine, and mix them together with two-Ounces of 44x42 Vite, and half an 
Ounce of Oyl of Spike 3 which let itbe very,dry before, you uſe it. 


Another Compolicion which will make white and bcautiful Fire 3 take Powder 
eight, Salt-Pecer 24, quick Brimiton two, Camphire one Ounce, meal theſe ingre- 
dients, and incorporate them meal the Camphire with dipping your Pcfile into a 
little Oyl of Almonds, and it will meal preſently, and keep it cloſe from the Air,or 
El{c it will become of nv vic. 


Another White Fire which laſteth long 3 take Powder four, Salt-Peter fixtecn, 
Brimſtone cigi1t, Camphire one, Oyl of Pcter two Ounces, meal theſe that are to be 
mealcd, and mix them according to the former direQions, 

br 


SECT: XIV. 
How to make and uſe the Stars. 


Ake little {quare pieces of Brown Paper, which 6ll with either of the forcſaid 
Compolttions which you like beſt, fold it down, rowling it till you make it 
round, about the bigneſs of a Nut or bigger,according to the fize of your Rocket that 
you intend them for, Primethem with drawing through them Cotton-Weck, and 
they are prepared to make faſt to the Wheels: You may allo make them thus you 
muſt havea Rowler which muſt be as big as an ordinary Arrow, which thall be to 
rowl a length of Paper about, and paſte it round, and dry it well, fill it with a 
Thimble,and thruſt it down with a Rowler, and then cut it in ſhort Picces about halt 
an Inch long 3 then you muſt have in readineſs either hot Glue, or Size mingled wirh 
xcd Lead, dip therein one end of your (hort Pieces, leit they take fire at both ends to- 
gether z befides, it will not {o calily blow out 3 theſe being thus done, ſet them to 
dry until you uſe them 3.in the top of the Rocket, whereas in Section 10 you were to 
All it with Piſtol- Powder, now you mult put but a very little, and that is to blow the 
Stars out, which mult ſtand in the room of the Powder, and on the top of that ano- 
ther Tire with ſtrewing alittle Powder and duſt; and in like manner another, to a 
thixd or fourth, putting a little {mall corned Powder between them, until you come 
unto the top of the Rocket- <ale, there put a Paper over the Head of it, and tie it cloſe 
about the top, that nene of the Pawder come from between the Stars the.Cotton - 
Week is ſuch as the Chandlers uſe doubled fix or ſeven times, dipped in Salt-Peter 
Water, or Aqua Vite, wherein ſome Camphire hath been diſſolved 3 or for want of 
either, in fair Water, cut it in divers pieces, rowled in mealed Powder dried in the 
San, and it is done. 


SECT: FV; 


How to repreſent divers ſorts of Figures inthe Air with Rockets. 


Hen you have divers Rockets to make for a great Fire-Work, let one be with 

a Report, another with Stars,another with golden Hair or Rain, one with 

Silver Hair or Rain, which it ſecms to be when you are right under it 3 and upon the 
Hcad of another Rocket place the Serpents, and they will make moſt delightful {port. 
Kkk 2 SECT. 
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SECT: XVI. 


How to make Silver and Golden Rain, and how to uſe them. 


Ou muſt provide fore of Gooſe-Quills, which you muſt cut off fo far as they 
arc hollow 3, the Compoſition to fill them! is, two Ounces of Coal-duſt, and 
one Poundof Powder well mixed having filled many of theſe Quills, you ſhall place 
them in the ſame place as Itold you to put the Powder and Stars, putting a little Pi- 
ſiol-Powder to blow them out, as you did the Stars, and fill the top of the caſe as full 
of them as you can, with the open end downwards fo ſoon as the Rocket is ſpent, 
there will appear a Golden Shower, .or Rain; or with the Compoſition for White- 
Stars filled in the Quills, will make a ſhower of Silver Rain. 


SECT. XVII. 
How to make Fire-Lances. 


; Ake them thus 3 firſt, you muſt make Cartrages, or Caſes juſt like the Cales , 
for Rockets, only thoſe for a need may be made with Paſiboard, and glucd, as 
they are formed round,but the former is better 3 let them be filled with the dry Come 
poſition for Stars as in SeQion 13, Prime them with wet Gun-Powder,the lower end 
of the Caſe is ſtopped with a yiece of Wood, to the end they may be nailed and ſtir- 
red when and where they ſhall be uſed, the Wood being about three Fingers breadth 


out of the Caſe or Cartrage, or as long as you will. 
SECT. XVIIL 
The manner how to make Balloons for the Mortar-Piece. 


Ou muſt have a Formor or Rouler twice the length of the Diameter, and of the - 
bignels, as you will have the inſide of your Balloon, and upon that Formor put . 
fo many Pafiboards as you ſhall think ſufficient for ſtrength, then paſte or glue them 
well together, and choak him at the end with a ſtring, leaving a {mall hole for a 
Port-fire, which muſt be made juſt like a Rocket, but no holes in it as the Rocket 
hath, and of {uch length as is fit : Now to fill the Balloons, place all your Serpents 
within 1t together, with Stars, Rockets, and Crackers, leave-very little room within 
the Cafe, or Cartrage 3 and being filled, put in as much Powder-duſt as you can,that 
it may run every where through the Chinks between the Serpents, Rockets, and 
Stars, that they may all fire, and that the ſaid Powder-duſt may break the Balloon z 
theſe things thus done, choak up the other end cloſe, and charge it in the Mortar, 
as we have taught you to do the Canvas Granado in the fourth SeQion,and you may 
ſhoot it when you pleaſe, and you will make moſt excellent delight to the Speators, 
and credit to your (clf; for this is part of the way of Mr. Malthw's Fire-Works, 


which were the beft chat ever 1 practiſed. 
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SECT. XIX, 


5 A moſt preciows Unguent for any Burnivg. 
A\lvers men in the practice of Fire-Works one time or other chance to be burn- 
ed, or blown in the Face by Powder; here you have, Mr. Maltbws's Salves, 


which was known by often Experience to be very good, and will fully cure you. 
The SALVES. 


Take freſh Hogs-Greale, or Lard, as much as you pleaſe, and boyl, and take off 
the Scum, until there ariſe no more Scumm 3 then ſet the Lard three or four nights 
abroad, after which it muſt be waſhed in running Water to take away the Saltiſh na- 
cure, and te make it White 3 then melt it, and keep it for your uſe, 


Otherwiſe. 
The White of an Egg, and freſh Butter being mingled together, and well beaten 
into an Oyntment, is excellent good. 


SECT. XX, 
Another Salve moſt excellent. 


Jakes Stone of Quick Lime, and let it be difſolved in clear Water, and when the 
water is ſettled, pour it out gently from the Lime through a Linnen cloth, 
then put as much Sallet-Oyl as you haves Water together, and beat it all toan Oyl z 
you may keep it for ſuch ufes, and you have a moſi Sovereign Cure for all manner of 


Burning whatſoever. | 


The End of the Fifth Book 
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Capt. SAMUEL STORMT, 


THE 
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For his Work and Worth. 


Ince 'mongſt all Nations War it felt doth ſhew, 

& It Man behooves Wars Weapons for- to know. 
F# Who here may learn the Gunner's aiming Arts, 

"Which thy free Induſtry to all imparts. 
The fitteſt Subject now it is by far, - 
At theſe Times when ſuch Rumors are of War : 
And fills the Ears, and courages awake. 
Go on then, aad to thee this credit take, 


That he that Reads theſe things which thou doſt write, 


May know a Gunner's part, though he never Fight. 
And know Wars chiefel Engines uſe, and ftrength, 
In Bar, Cylmder, Ax, and in Length , 

In Touch-hole, Carriage, Wadd, in Shot and Charge ; 

Of FireWorks; in brief, Thou giv in Charge 
French, Spaniſh, Dutch, Italian, Vail your Caps 
Tothe Author's skill in Mars his Thunder-Claps. 
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# 
" 
. 


PO ITY IRE ” a 


— 


MARINER'S MAGAZINE;| 


OR, 


ARTS. 


STURMY'S Mathematical and Practical 


Wherein is contained, 


The Definitions of the Circles of the Sphere with the manner how to 
reſolve divers neceſſary Aſtronomical Propoſitions both by Projection, ( or the Scale 
' and Compaſſes) pry. by the Doctrine of Spherical Triangles. 


WWRAINAL AHN rut 


F elices anime BIR boo cognoſcere primum 
Inque domas fuperas ſeandere eura fuit, 


— : ——— 


CC 


Of the Eight and Forty Conſtellations of the Fixed 
Stars ; and of the Circles of the Sphere. 


He Army of the Starry Sky, 
Declares the glory of God moſt high, 
Seen and perceived of all Nations, 
In Eight and Forty Conſtellations, 
Firlt, near unto the Northern Pole, 
The Dragon and two Bears do role. = 
Whoſe hinder parts and Tails contain 
The leſſer and the greater Wain. 
The Hare, the Bear-ward, and the Crown 
And thence comes Hercules kneeling down; 
And next below a place doth take, 
Great Serpentarius with his Snake- 
Under the Harp of Orpheus, 
The Eagle, and Axtinous, 
The Silver Swan her wings doth ſpread 
Above the Dart and Dolphin's head 
Then Pegaſus comes on amain, 
Audromeds tollows in her Chain ; 
The Triangle below her ſtands, 
And at her Fect in Perſews's hands 
The Gorgon's head 3 aboveare ſeen, 
Her Parents, Cepheus with his Queen 
Caſſiope, not tar below, 
Heniochus his Goat doth ſhow 
On his lett Shoulder, in his hand 
He doth the ſtormy Kids command. 
Here in the Zediack begins ( Twins (T, ) 
The Ram ( Y, ) the Bull ( &, 5 the loving 
The Crab( &, ) the Lion ( 51, ) and .Vir- 
gin ( WM )tender ; 
The Ballance (=,)Scorpio( M,) and Bow- 
bender( 7, ) 
Goat ( W, ) Water man ( =*, ) then Fiſhes 
twain ( X,) 
Shall bring you round to the Ram(V )Jagain. 
Fitteen Images appear 
In the Southern Hemiſphere, 


- The monſtrous Whalc above the reſt, 


Eridanwu ſcarce wets his Breaſt. 

Over the Hare Orion bright, 

Sparkles in a cold Winters Night 

Then comes the great Dog, at whoſe Tail 
The famous Argo (preads her Sail ; 

Above the little Dog doth flame, 

For whom the Latines had no Name 3 
Long Hydra on her Tail alow, 

Carries the Pitcher and the Crow 3 

The Centaur holds the Wolf by th? heel 
The Altar, and Ix3on's Wheel, 


Rn 


Are never (cen of us; but here 
The Southern Fiſh brings up the rcar. 
| The Planets. 
Under thoſe fixed Stars above, 
Seven Planets in their Orbs do move ; 
The higheſt is Saturn, thirty year, 
He ſpends in compaſling his Sphere ; 
Twelve Fzpiter, and Mars in twain, 
Sets forward, and comes round apaine 
Then in one year the San diſplays 
Thrice hundred lixty and tive days 
And near a Quarter, which in Four 
Encompaſlings; makes one Day more. 
Between the Sun and us, there fly 
Fair Venus and {wift Mercury ; 


Theſe always near the Sun we find, Job 38. 
Not far before, nor far behind. 31,32. 
Canlt thou 


The Moon is loweſt, who in (ſeven Lind the 
And twenty Days goes round the Heaven ſweet In- 


And about two Days more doth run, fluence of 
Before ſhe overtakes the Sun. he Pleta- 
So twenty nine and half in all, yo- 55 
Do make a Month Synonidal. —_— if 


Theſe Planets make their courſe to th* Eaſt, Orion ? 


Though they be fafter hurled Weſt 3 Canſt thou 
And fix Degrees the reſt may ſtray, oy forth 
Befide the Suns Ecliptick way. 7 - re 
ſeaſon, or 

T he Circles of the $ phere. canſt thos 
Six greater Circles mark you ſhall, gence Ar- 
Which equally divides this Ball ; — ; 
Juftin the midfi between the Poles, Sons ? 


From Eaſt to Weſt the Equator roles. 

The Eecliptick, cuts him, and doth ſlide 

Twenty three degrees and half afide. 

Horizon even with the ground, 

From Stars below our fight doth bound. 

Meridian ſiraight upright doth riſe, 

Parting the Eaftand Weltern Skies. 

Two Colarcs through the Poles dorun 

Quartring the Circle of the Sun; 

One where the Spring and Fall begin 3 X 

Th other where longeſt Days ceme in :; 

Four leſſer Circles mark them well, 

Are to th* Equator Parallel. 

Two Tropicks bound the Sun's high way, 

Shewing the long'ſi and (ſhorteſt Day, 

The Ar&ick Circle cuts the Bears, 

Th Axtar@ick oppolite appears. 
L1I Meridian: 


Meridians half twenty four, 
For Hours, and for Degrees nine ſcore, | The nineſcore Azimauths do meet 3 


Through both the Poles o'th' World do paſs| And herc as many Parallels, 

And the. EquinoGial down- right cxofs> |Of Altitude Horizontals 

And Nineſcore Parallels haye that Line, |Longitudesand Meridians al, 

By which Stars Nozth and South decline. |And Aziymihi great, Circles call. 


The Ecliptick hath his Longitudcs, 
And parallcls of Latitudes 
For Stars3 But in Geography, 


| Over our Head, and under Feet, 


But all the Parallels in Heaven, 
Being lefſer cut, the Globe uneven, 
Degrees three hundred and threefcore 


The Towns dofrom the Equator /:e. Hath every Circle, and no more. 


——— 


The Heavens declare the Glory-of God, and the Firmament ſheweth 
his handy-work, Pal. 19.1. 


Ihen 1conſader the Heavens the work of thy Fingers, the Moon, and 
the Stars which thou haſt ordained, what is Man, that thou art 


mindful of him. ? Or the Son of Man, that thou viſiteſt bim? 


Plat. 8.3. 


CUR. 
Ma thematical and Practical 


ART S. 
The Sixth BOOK. 


By —— 


Wherein 1s contained a Definition of the Circles of the 
Sphere, with the manner, how to reſolve driver's neceſ- 
p Aſtronomical Propofutions by Projettion, and alſo 
by the Logarithms: | 


* 


"ORAL. 1 
Containing a definition of the Circles of the Sphere. 


N the former Books are contained ſuch Problems Geome- 
 trical as are moſt neceſſary for every ingenious Artiſt to 
underſtand and practiſe; Now to the end the Praci- 
tioner may clevatc his Thoughts to the contemplation 
of thoſe glorious Bodies, the Sun, Moon, and Stars ; 
I ſhall here in+ this place exhibit a brief ſarvey of the 
hirſt Rudiments of Aſtronomy, for the help of young 
Practitioners and Mariners; for whom 'Ghiefly I take 
this pains3--T ſhall give a brief and fuccin&-Explana- 
= tion of the ſeveral Circles of the. Sphere, and then 
\ſhewihow to reſolve the'moſt uſual and commen Problems thereof; = ; 

I. This is to be underftood, that Aſtronomers do imagine ten principal Points, 
and ten Curclesto be in the Convex fide of the firſt Movable Sphere, which are 
commonly drawn upon every Globe or Sphere, befides divers other Circles which 
are not delineated, but only apprehended in the Mind. - 


NE a 
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The Points are the-two:Poles of the World, the two Poles of the Eeliprick , the 
two EquinoQial Points, the twe Solltitial Points, and the Zenith and Nadir. 

2. The Poles of the World are two Points, which are direQly oppoſite to one an- 
-other,aboat which the whole Sphere of Heaven moveth' from the-Eaſt to the Welt, 
whercof that which is ſecn on the Nerth-lide' the EquinoGial, iscalled the Arctick 
or North Pole. 


Litg 3. The 


Spherical Defmitions in Aſtronomy. Boos VI. 


_ The other Diametrically oppoſite to the former is called the AntarQick, or 
South Pole, and can be feen only on the South ſide of the Equator 3 aright Line 
zmagined to bc drawn from the one Pole to the other, is calicd the Axis of the 


World. 


4+ The Poles of the Ecliptick arc two Points dire&ly oppoſite to each other, di- 
fant from the North and South Pole of the world 23 degr. 31 min. + 


5. The EquinoQial Points are 1n the beginning of 4ries and Libra, to which 
Points the Sun cometh about the eleventh of March,and thirteenth of September,and 
makes the Days and Nights of cqual lengthin all places in the World. 


6. The Point of the Summer Sofftice, is the beginning of Eaxcer, which the Sun 
cometh unto about the eleventh of Fae, being the longeſt day to the Inhabitants 
on the North part of the Earth, and the ſhorteſt day to the Inhabitants of the South 


part. 


7. And the Point of the Winter Solftice, is the beginning of Capricorn, to which 
the Suncometh about the elevench of Derember, and maketh the ſhorteſt Day of 
the year to the Inhabitants of the North Hemiſphere, and the longeſt to the Inha- 
bitants on the South fide the EquinoQial, 


S. The Vertical Point, or Zenith, is the Point direaly over-head, and is the 
Pole of the Horizon, being 99 degrees every way therefrom, 


9. The Nadir is the oppoſite Point under our Feet. 
Circles of the Sphere. 


The ten Circles are as followeth ; The EquinoGiial, likewiſe called the Equator, 
dividing the Heavens in the middle between the two Poles; the two Points of Aries 
and Libra, cut this Circle in oppoſite Points, and when the Sun is in thoſe Points 
it makes the Days and Nights of cqual length over all the World, 


2. The Meridian of a place is a great Circle paſſing through the Poles of the 
World. and the Zenith of the Place 3 the Sun when he comes to this Meridian, it is 
Noon there. 


3+ The Horizon is diſtinguiſhed by the names of rational, or ſenſible 3. the firſt 
isa great Circle every where Equidiſiant from the Zenith, and divides the ſuperivur 
or upper Hemiſphere, from the lower 3 the ſituation of f > Sphere is diſtinguiſhed 
by the Horizon, which is either Right, Oblique, or Par tle - FCN 
Aright Horizon paſſeth through the Poles of the World, and cuts the Equator 
at right Angles. | 


An Oblique-Horizon: is ſuch an one as cuts the EquinoGiial Obliquely, having 
Latitude from the Equator. . | 


A Paralle|-Horizon is. one that hath the Poles of the world in the Zematb and 
Nadir, and the EquinoGial for the Horizon. 


The Senſible-Hoxizon is a Circle that divideth the part of the Heavens,which we 
{ce, from the part we ſee not, called the Finitor, 
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North, the other to the South 23 degrees 31 min, 


From the Ecliptick the Latitude of the fixed Stars and Plancts are numbred both 


Northward and Southward 3 the Circumference of this Circle containing 360 deg. 


is divided into twelve equal parts called Signs, every Sign containeth 30 degrees, 


and every degree containeth 60 minutes, and. every minutes 60 ſeconds, and every 
ſecond 60 thirds. | 


The Names and CharaQters of the 12 Signs. 


& Tr 35 x mw 


Y, 
eAries: Tanrms. Gemini, Cancer» Leo. Virgo. 
= m I Vp Ky X 
Libra. Scorpioe Sagittarius. Capricornus. Aquarims. Piſces. 


5. The fix uppermoſt are the Northern, and Six undermoſt the Southern Signs, 
Of the Colmres. 


6. Theſe are two great Circles, ( or Meridians ) paſſing through the Poles of the 
World, crofling one the other at right Angles, and dividing the Equinodial and 
the Ecliptick into four equal parts, making thereby the four Seaſons of the Year. 


7. The Solſtitial Colure isa great Circle paſſmg through the Poles of the World, 
the Poles of the Ecliptick, and the Solſtitial Points of Cancer and Capricorn, (hew- 
ing the middle of Sammer and Winter. 


$. The EquinoQial Colure, isa Circle paſſing by the Poles of the Wozld through 
both the EquineGial Points of Arjes and Libra, ſhewing the beginning of the Spring 
and Autumn, when Days and Nights are equal. 


9. The Tropick of Cancer is a leſſer Circle of the Sphere, equi-diftant from the 
Equino@ial to the Northward 23 degrees 31 min. wherein when the Sun is, then 
he enters Cancer, and makes his greateſt Northern Declination. 


10. The Tropick of Capricorn is alſo a leſſer Circle, equi-diſtant from the Equi- 
noQial Southward 23 wy 31 min. to which when the Sun cometh, he then 
enters Capricorn, and maketh his greateſt Southern Declination. 


Of the two Polar Circles. | 
- 11. Theſe are two leſſer Circles, diſtant as much from the Poles of the World, as 
the Tropick of Cancer and Capricorn is from the EquizoGtial in which are the Poles 
of the Ecliptick, which moving about the Poles of theWorld,deſcribe by their motion 
the ſaid two Circles that about the Noxth-Pole 1s the Ardick Circle, and' that 
about the South is the Antardck Circles | , 


12. The firſt fix are called great Circles, and the other four lefſex Circles ; by 
the Centre of a Circle is meant a Point or Prick in the middle of a Circle, from 
whence all Lines drawn to the Circumference are equal, and are known by the 
names of Radius or Semidiameaters. 


13. That is ſaid tobe a great Circle, which hath the ſame Centre as the Sphere, 
and dividcs it into two equal halfs, called Hemiſpberes z and that is a lcfler Circle, 
which hath a diffcrent Centre from the Centre of the Sphere,and divides the Sphere 
lato two uncqual Portions ex Segments, | _ 

, I 4. 


4. The Ediptick isa great Circle, that divides the Equator into two equal parts ; 
the Points of InterſeRtion are Aries and Libra, the one half declining toward the 


- 


= 
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14. Of other Circles imagined, but not deſcribcd in a material Sphere or Globe, 

Sach are the Azimuths, Almicanters, Parallels of Latitude and Declination. 

Azimuth ot Vertical Circles pals through the Zenith, and interſct the Horizon at 
right Angles 3 and the Azimuth of Eaſt and Weſt is called the Prime Vertical. 


15- The Sun or any Star having Elevation or Depreſſion above or below the FHe- 
rizon, is then properly {aid to have Azimuth; but if they be in the Horizon, cither 
riſing or ſetting, the Arch of the Horizon between the Centre of the Sun or Star, 
and the Point of Eaſt or Weſt, is called the Amplitude. 


16. Circles of Altitade, called Almicanters, are Circles Parallcl to the Horizon, 
and interſe& the Vertical Circles at right Angles,which are greateſt near the Horizon, 
and lefſer towards the Zenith, in which Circles the Altitude of the Sun, Moon, or 
Stars above the Horizon are accounted, which is an Arch of an Azimuth, contained 
betwixt the Almicanter, which paſſeth through the Centre of the Sun, Moon, or 


Stars, and the Horizon- 


17. Parallels of Declinations are lefler Circles, all Parallel to the EquinoGial, 
and may be imagined to paſs through every degree and part of the Meridian, and 
are deſcribed from the Poles of the World; in like manner, the Declination of the 
Sun or Star is meaſured by the Arch of the Meridian between the Sun and Star,and 


the EquinoGQial, 


18. Parallels of Latitude in the Heavens, are leſſer Circles deſcribed from the 
Poles of the Ediptick, and ſerve to define the Latitude of a Star, which is the Arch 
of a. Circle contained betwixt the Centre of any Star or Planet, and the Eclipeick 
Line, ( making right Angles therewith ) and counted toward the North or South 
Poles/of the Ecliptick, and Sunnever paſſcth out of the Ecliprick- Line, and there- 
forchath no Latitude. . 


19. The Longitude of the Sun or Stars is meaſured by the Arch of the Ecliptich , 
comprehended between the Point of Aries, and a great Circle paſling from the Poles 
of the Rcliprick,, by the Sun or Stars Centre, and accounted according to the ſuc- 


ccliion of the Signs. * 


20. Longitude on the Earth, is an Arch of the EquinoQial contained between 
any afſigned Meridian where it begins, and the meridian. of any other place, 
accounted Eaſtward' from the firſt p'acez but in my Tables it is counted Eaſt and 
Welt from the Meridian of the Lizard terminating at 180 degrees. 


21. Right- Aſcerfien is an Arch of the EquinoRial ( accounted from the beginning 
of Aries ) which cometh to the Meridian with the' Sun, Moon, or Stars, or any part 
of the Ecliptick 3 and by it there are Tables made for the Sun, Moon, and Stars to 
know the time of their coming to the Meridian. 


22. Oblique- Aſcenſion, is an Arch of the EquinoRial between the beginning of 
Aries and that part of the EquinoGia), that riſceth with the Centre of the Sunor 
Star, or any portion of the Fcliprick in att Oblique Sphere. OE: 


23+ Aſcenſinal-difſerence is the difference between the Right-Aſcenſion, and the 
Oblique-Aſcenſiow, and thereby is meaſured the time of the Sun or Stars riſing or 
fetting betore or after fix. # | GS 


24. Elevation of the Pele is the height thereof above the Horizon, which is equal 

_ fo the diltance between the Zenith and the EpuinoGtial, whoſe Complement is equal 
foche diſtance of the Zenith from the. North or South Pole, or the Elevation of the 
Equator above the Horizot'; theſe Circles I have inſerted, to the end they may be 
perfectly known , for without them, the Reader cannot well underſiand the follow- 


ing Problems of the Sphere that are depending thereon. 


- CHAP. 


CHAP. II: 


The Projeftion of the Sphere in Plano, repreſented by the 
Analemma. 


He Sphere ray be ProjeQted in Plano the PariHels being ſiraight Lines, as 

in the *Analemmy,” it the Semi-diameters of the Parallels, be divided in 
ſuch (ort 3s the Line of Sines. : f | 

This Scheme is fitted for the Latitude of 51 degr. 3, and repreſents the 


Points and Cixcles of the Sphere befoxe deſcribed, . 
EN | The Projeftion. 


Take with your Compaſſes the Chord of: 60-degrees, and upon the Centre C 
deſcribe the Circke HZ ON. ( 2.) Draw the Diameter HC O whivh repreſents 
the Horizon 3 and at Right-Angles thereynso, croſs it with another Diameter 
Z CN. WE = SOR. I 

Then for the Latitude of the place, .prick off 51 degr.* from O to N, and from 
H to $3 and from the ſame Line of Chords, take the Complement of the Lati- 
tude 38 degr. 3 andprick itoff tromH to A, and frem O to Q , and dfrawNCS 
and ACQ-_ | 


Then take*the Suns greateſt Declination 23 degr. * and prick off from AX to G 
and T, and with the like Chord do-che ſame trom N to Y and gs for the Polar-Cir- 
cle; and the like'do fromQ toD and P, and from StoXand h ; and through 
theſe Points draw Parallels ro the Equator Yg, TSD, GbP,,andXÞ. 


And through the Centre draw the Ecliptick-LineT G P; and draw RS Paral- 
Ic] to the Horizon HC O, and any ether Parallel of Altitude as 1 f. 


( 1. )) Thus are the Points before defined, repreſented in this Diagram 3 N is 
the North-Pole, S the South-Pole, g the North, X the South-Pole of the Eclip- 
tick; C the EquinoQial-Points of Aries and Libra. 


T The point of the Summer-Solffice, P the point of the Winter-Solftice, Z the Ze- 
nub over our Heads, N the Nedir-points under our Feer. | 


( 2+) Thegreater, Circles are H'C O'the Horizon, Z C'N the prime Vextical or. 
Azimuth of Eaft and'Weſt, H'ZO'N the primary Meridian, and alſo the'Colure of- 
the Summer and Winter Solſtice, - # C Q the: EquinoGtial TC P the Ecliptick 5 
SCN the Hour-Circle of 65 and alſo it repreſents the Colure of the Equinoxes. 


( 3+) Thelcfler Circles are alſo repreſented, T D the Tropick of Cancer, G P 
the Tropick of Capricorn 3 Y g the Ardlich-Circle, about the Polc North; X Þ the 
Antar@ick-Circle. | 

( 4. ) Other Circles net deſcribed upon Globes, are there repreſented ; E fre- 
preſents a Parallel of Attitude, called an Almicenter 3 the prickt Arch Z © repre- 
{cents an Azimuth. 
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The Projection of the Sphere in Plano, according to the Analemma. 


The prickt Arches from the Poles repreſent the Meridian or Hour-Circles, which 
are. Elipſesz the drawing thereof will be troubleſom, and for that realon is not 
mentioned 3 and how to ſhun them in. the reſolution of any Propoſition of che 
Sphere, by Chords ſhall be ſhewn in the ſeveral Queſtions following 3, But che 
Sphere may be ProjeQed in Plano, by Circular-Lines, as in' the general Aftrolobe of 
Gemma Friſus, by help of the Tangents,and 4 Tangents on the Scale,as in the fourth 
Book beforegoing, and will reſolve the ſame things. bog on 


ec & 


f/f 


Carell, Aſtronomical Problems. 


The Projeion of the Sphere by Circular Tfwer: called the 
. Stereographick Proje@ion. 


Is this Projediion the Circles are diſtinguiſhed by the ſame Letters a in 
| + +. *- tbe Analemma. 


Circles drawn ParalleFto the EquinoGial. ZQ, as pq, T'D,Y g : repreſent Pa- 
rallelsof Declinationy'/ »! 41 £ {3 a} 950! wig i Shark Ts 
ircles drawn Parallel tothe Ecliptick:T P,/ repreſent Parallels of Latitude of the 
Stars oriPlanets. 0229349 19 74. 2112-02 ;/ 3 {LK LE: £1. y&@< 
Arches relating to the motion of the Sun, in cither Projecion are as follows :., 


I 


mer by $ L;, io Wiprer:/by F'þ;: : "7IIngt 5d vic anofiot Ton ow ad 
wt 3.) The: Altitude at Six:in Summer/by RK C; and his/Depreſſion at Six in Winter 
C 11 th L361 | {JO $1Ud- 772% (109 37 


(43). The Azimuth atithe liour .of: Six in: Summer, by RS, or Gf, equal to bb 

In Winteree13014 15/11 2H bore Long ens gatbrozns ,onidetfoingtt 1 di45ts! 
C5.) 'FheVertical-Altitiides; or Altitude:of:Eaft and Weſt, by M.C in Summer; 

and his Depreffido:thereinin Winterby C:N.n tn es to pag bib es, 
(6.) The hour from Six; being Eaſt and Weſt, in Summer by MS, in Winter by 
Nb. SIFI SL | i'f 023111121 2314 20 3 4113750435 31. | 4375Welk Tr 
(7.) The Azimuth fromthe Eafi or Weftupoan any ———— inthe 
Parallcl of Altitude, where it imet{eas theParallel of Declination by 1 &+ 5141 - 
Mm m Fits ($.) The 


Z 
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( 7 ) The hour of the Day from Six, to any Altitude, is always repreſented jn 
the ſaid Poiht of Interfetion; in the Patallel of Declination, as by q ©. 


This Projection of the Sphere doth ——_— the Triangles commonly occurring 
in Aſtronomical Problems. - 


Right-An cd atR, (ſuppoſing the 
en 10n, ©. 'Declination , and KCo 
oRial ( being the Suns greateſ} Declina- 
wns Meridian and Ecliptick, and C © 


4 atO; Kippoling the Sun 
NY Nu plemepesk the Suns Decling- 


e Hour from Midni he, 
Log: LO the Angleo f Poſition 


ns ard of the like pars, or their 


Sunat ©, )i why; 
the Angle of hoBir 


tion 23 Flt ib fr 


the Suns di bel 

In the Ri | = F 
at L ON £$the arioFe c 
tion, IG auth / from 
( or Cofiplement of he Aſcantion 
that is, fof the Suns Meridiqn with! 
Comp nents, is wadeche Friar 


| on 


5 MG aneter Hh;  ſuppoſingthe Sun at 
Fat 


S, thee is given "i tetonrof fix, Wh th 
Suns Azimurh fromtic Eall ind WEE fr rof fi h C 8 the Agile of the 
Poles Mleyaziemi, C'S Þ Faw the Sogn Okgion. 


In eHti&Right-Angled, Fri ge.6 - ſe t Sub wy 4M the Suns 
Declinatihn, C 4d th&HKour frok Ickude Kalt orAvel, dCM 
the Latitude , 4 +C the Ang Grion. \. 

In the Ollque- Angled- Trikngle z it ge rap be O, tx% N is the Com- 


plement of theCLaticude, ad N.O i ot edge x Sus Declination, or 
diſtance from chEYole, F © the nt 6f the Judd Altitude; Z N © "the 
Angle of the Hour 00n: 3 \S tHe Suns Azimugh rom the North-part of 
the Mcridianz Z & gle of l ns Poſition.” _ 

ge” ae ] 


CHAP. II. 
* Elow to Calculate the Sims place in the Ecliptick. 


Propoſifidn.is propounided, inthe firſt place, becauſe many others ve- 
. pend upon it,there is aſcribed to the Sun a Triple Motion 3 firſt, a Motion 
3M  ©pon his own Axis,whereby. dfinitheth one Revolution in 26 Days: 
2. A \ dal motion from the Eaſt into the weſt whereby he cauſeth the Day and 
Night.” 

+ An oppoſite Motion from the Welt into the Eaſt, called the Annual Motion, 
whettby be rans-once:in & Year throwgh the Ecliptick, thoving neat a ba. 25 ina 
day: 5 | anrigerody eadfce the ſeveral Sealors of rhe Toas.! 


<—_— CIR 


The two later Votions may be repreſented by a man turning a Crane- Wheel, 
365 tithes roorid,” white 4/Worm ſitaggling againſt, and contrary to that Motion, 
Creeps Once und the contrary way, but Obliquely ; that is, from the further ſide 
of ithe Wheel,\ towards thehichermoſ 3::20d by this. Motion the San is ſuppoſed 
to deſcribe the Ecli i _— to Tycho, and the other Planets, ( except 
the' Moon) mbvitg road him, beinfplabjed ro: his Motions, 'and many of thicir 
own beſides 3 many of which hers. > retnoved/by the Coperyican ſappolition 
of the Births Metion, which is a fubje& of much controvertie among the Lear- 
n:d 3 However, be it cither the one, or the other, the Propoſitions hereafter es 
Folved, vary mots, ite Propoficion js,what Liongitude che Sun hath from the neareſt 
Capo! Pbinit;'which/mky beifoundivithin a degree or two from the day of his 

rafic+ into each Sign”! ': | The 


Grar: NI. Alronmical Problems, 


CY Aries, March 10. ? 
& Taurus, April 10, -: | 
T Gemini, May 11. ; 
I Cancer, June 11. 
- The Day of the Month” > {ws Fuly 13: | 
gg go, Auguſt 13. 
the Sun cnters into each .; 1 jbra, September 13. © 
Sign. m. Scorpio, Oftober 13., | 
Þ Sealants Naek, I 2+ 
W Capricornus, Decem.1 1. 
8 Aquarius, January IO. | 
XX Piſces, February 8. © 'j 


2+ If the number of the Day of the Monch given, exceed the number of that 
day, in which the Sun enters into any Sign 3 SubtraQ the leſſer number from;the 
greater, and the Remainer is the Degree of that Sign the Sun poſleſſeth. 


PRoOBL. LT: 


u 


Example: 


O* May 12. 1 would find the Suns true place by the former Rulesz The Sun 
enters Gemini, May 11 which ſubtract from 12, the Remainer is 1, which 
ſhews the Sun to be in 1 degr. of Gemini. Es 


2+ Example. 

Let it be required to know the Suns lace the fourth of November; on the. 11th 
day of that Month the Sun enters Sagittariws, and the 13th day of Offober he enters 
Scorpio, betwixt the 13th of Offober and the 4th of November arc 22 days, and 
conſequently the Suns place is 22 degt.of Scorpio. | | | 

But to find the Suns place by Mr. Vincent Wing's Hypotbefis, and Tables in Aftro> 
nomia Britannica, the,Rule is, 

Firſt, enter the Table of the Middle-Motion and A gee of the Sun, and write 
out the Epocha next going before the time giveni, under which ſet the Motion be- 
longing to the Years, Months, Days, Hours,” and Minutes, ( only in the Biſſextile 
or Leap- years, ) after Februry a Day is to be added to the number of days given 5 
then adding them all together,the ſum will be the Middle-Motion and Apogee of the 


Sun for the time given. 
As for Examfple. _\ 


Suppoſe the time given be the 12th of May at Ngon 1667) at which time the 
Suns place is required. | . 


Time given, 


1661,ycars In-[;x 29 33 og. © 6 


|\> The. Epecha|. 9:20:'24 4913" 645" 5 
IO 
cluding 6, May| 3 28 16 39| ' + | 20 


_ Days 12- | o 22, 49 49] 1 2þ 4 
The Suns Mean-motion, or Longitude,| 2 06:04 15/3 6: 5Þ 37t © 


will be his Mean Anomaly- 


* 2+ Subtra@tthe Apog; of the.Sun from his Mean-Longitude; and the Rejiain © / ©? 


Mmm 2 os Example. 
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rk ; Example. 


S D M $ 
The Suns Mcan-Longitude is 2 Od O4 Ig 
The Apogtnm ſubtracted ———— 3 06 51 37 


The Suns Anomaly + _ 10 23 12 38 


With the Suns A#omaly enter the Table of his Equation with che Sign on the 
Head and the degr. deſcending on the left hand, if the number thereof be under 
6 Signs 3 but if it be more than 6 Signs, enter with the Sign in the bottom; and 
the degr. aſcending on 'the right hand, and in the common-Angle you have the 
Equation anſwering thereunto 3 only you mult, -( if need require, ) take the Pro- 


rtional part. 
FE s Example. 
| | | ; S DMS 
In the Table of Equation anſwering to 23 4.12 m.38 $.i5—o ol 11 31 
The Suns Mean-Longitude, add —— — —— —— 2 oo og 35 
The Suns true Longitude. 2 OI 15 46 


Therefore thetrue place of the Sun-is in 1 degy. 15min, 46 ſeconds of Gemini. 


Another Example. | 
In the Year 1583, March 14 at Noon, in the Merid1an of Uraniburg in Denmark, 
the thrice Noble Tzcho-Brahe, obſerved the Suns true place in 3 deg. 17 m. 40 ſeconds 
of Aries. The time at Loydon was March 13,23 h, 8 m. 


. Multiply 53 by 11,.the ProduQtis 583, which divide by 60, the Quotient will 

be's '*#2, or 10”, "arid becauſe the Equation decreaſes I ſubtract it from the Equa- 
tor, anſwering to 22'degr. and it leaves 1d. 52 w..12,”, for the true Equation de- 
fired; whictraecording'to the Title, being added to.the Suns Mcan Longitude, gi- 


verh the true place of che Sun required, as follows ; 


'TELEST 


"ET Wk 0 he IN be S DD M S 
; -* +, The Suns Mean-Longitude —o: 29 00 30 
| | The quation added monmnmmmm 1 52 12 


— 


| —_—  —_— — 


ek © The Suns true Longitude — 1 - 00 52 42 


Therefore the Suns true place is in Oweg. 52 min. 42 Seconds of Taurw ;, theſe 
Examp)csare ſufficicnt.for DircQion, to find the Suns true place at any time. 


4 OO ” 


PROBL. IT. 


| : - = & | DJ. 31331 9oit 4" 3 
The Suns diftqucee from the: next ( mmege" oe mh and his greateſt 
Declination being given,to find the Declination of any Point required. 


SLE V- YAY ENS} | 
Note, the Ho- Ith you Compaſſes tyke the Ehotd of 60 degr, upon the Centre C, deſcribe 
r1Zon needed the Circle HZ O.N; and&draw the Diameter H CO, which repreſents the 


not to have Horizon, anib at RightAngles, or Peepandicufarthertunito, draw Z CN, the Azi- 
ono—_] muth of oy Wclſt, and take the Latitude of the place, ( which in this Example 
blem,but the 8 SE#1 3 and prickiit:fdm OteN,:and from H to $, and draw the Hour of 
ſame Scheme 1x S; thenprick fromZ to A, and from Nto Q 531 degr. 3, and draw the 
- mv thc -: EquinoGial Line  CQ); then the Suns place being given, take 23 deg- 31 m- 
lowing, and 7d prick from Zco Þ, and from Qto W, and draw the prickt Line S CY, then 
therefore it take the Suns diſtance from the next EquinoQial-Point, which in this Example 
was drawn. hall be; 6r deg. 1 8 m.. out of the Line of Sines, and prick ic from C to ©, wor 
—_— throug 
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through © draw a Parallel-Line to the EquinoGial, as T D, and it ſhall be a Pa- 
rallcl of Declination, and where it cuts the outward Meridian, as at T. apply the 
diſtance A T to the Line of Chords, and vou have the Declination 20 deg. 30 min. 
which was required 3 Or you may take the nearcfi diftance from © to the Equator, 
and apply it to the Line of Sines, ane that will give you the declination 20 deg. 
30min. and if through © you draw a Line Parallel to the Horizon H O, as e f, it is 
a Parallel of the Suns Altitude. 


By the Logarithms in the Right-Angled Triangle CK © 3 in the Stereographick 
Projecion we have given, firſt the Hypotbezxſe, C © 61 deg. 18 min. ſecondly, the 
Angle KC © 23 deg. 31 m. hence to find K ©, as the Radius ——— 10 
is in proportion to the Sine of the Suns Declination 2 3d.31 mK C © 960099 

Sois the Sine of the Suns diſtance from the next EquinoQial-Point 

| 61 degr. 1% min. C © — (994307 


to the Sine of his Declination required 20 deg. 20 mix. —— 
in q ge 3 k © $9546 


Or extend the Compaſſes in the Line of Artificial Sines from go degr. to 23 deg. 
. 39 mix. the ſame extent will give the diſtance from the Suns'place to his Declina- 
tion, | 


- | 


The Sun being either in z deg.18 min. of Gemini,or 29 deg.42 min.of Capricorn,or 
1 degr. 18 min. of Sagittarixs, or 28 degr. 4.2 min. of Cancer 3 that 15, 61 degre 18 
min. tram the next EquinoGtial-Pointz the Declination will be found to be 20 deg. 


30 mine \ 


ProBL. 
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PROBL. TI. 


eving the Suns greate Declimation, and bis Diſtance from the next 
* Oakes Point; to find bis Right-Aſcenſion. | 


N che foregoing Scheme, having drawn the Parallc of the Suns Declination T D, 
paſſing through the Suns place at © theextent S© is theSine of the Suns Righe- 
Aſcenfion from the nexe neareſt EquinoQial-Point, to the Radius of the Parallel 
T D; and therefore place the extent S T from C to X, and upon X as a Centre with 
the excent S @, deſcribe the Arch atR, a Ruler laid from the Centre juſt touching 
the extremity of chat Arch, finds the Point N in the Limb of the Meridian,and the 
Arch ON, applicd to the Line of Chords, is 59 degr. 5, and ſo much is the Suns 
Right-Aſcenfion in the firſt quarter of the Ecliprick. 


In the Triangle C K © we have given as before, ( x. ) the Angle of the Suns 
greateſt Declination K C © 23 degr. 31 m. ( 2.) the Longitude of the Sun from the 
next Equino@ial-Point Aries C ©, 61 degr. 18 mix. hence to find the Suns Right- 
Aſcenſion, the proportion, 

As the Radius ——_—— — 10 
co the Tangent of the diſtance 61 degr. 18 min.C © ———— 1026162 
So is the Co-tine of the Suns greateſt Dec.23 4.31 m.K C © —- 996234 


——— - _——— 


to the Tangent of the Right-Aſcenſion CK 59 &. 9 m. ——— 1022396 


Or extend the Compaſſes from Sine god. to Sine 66 4. 29, the ſame diſtance will 
reach from the Tangent 61 deg. 19 wm. to Tangent 59 degr. 9 min. which is the Suns 
Right Aſcenſion in 1 d. 1$ m. of I. | 


But this you are toobſerve, that if the Right-Aſcenſion ſought, be in the ſecond 
Quadrant as in 2 4X, then you arc totake the Complement of the Arch found to 
180 deg. if in the third Quadrant, as in = | 7, add 180 degr. tothe Arch found; 
but in the laſt Quadrant, as in the laſt Quadrant, as in WY, xx, X, ſubtract the Arch 
found from 360 degr. and you ſhall have the Right- Aſcenſion defired. 


Example 2. 


The Sun in 28 degy, 42 min. of =, that is, 61 degr. 18 min, from the EquinoQigl 
Point =: 3 fay as ws + As the Radius is to the Co- Sine of the greateſt Declina- 
tion, (ſo is the Tangent of the Suns diftance from the next EquinoGial-Point 61 
degr. 18 min. to the Tangent of 59 degr. og as before, which taken from 180, is 
1.30 degr. 51 min. which is the Suns Right-Aſcenſion required. 


49 CR . Example 3. 
'The San in 1 degr. 18 min of © that is, 61 degr, 18 mix. from the next Equi- 
no&ial-Point =, the work is the ſame as before ; therefore to the Arch fonnd I add 
180 degr. makes 239 degr. 09 min. the Right- Aſcenſion of the Sun ſought. 


Example 4+ 


The Sun in 28 degr. 42 min. of Y, 61 degr. 18 min. from the next EquinoQial 
Point y;, the operation is the ſame with the former Example ; wherefore ſubtra&t 
the Arch found 59 deg. og win. from 360 deg. and there will remain 300 deg.5 i min- 
which is the Suns Right-Aſcenſion required. 


PRoOBL. 


Crarill. Aftrinomicdl. Problem. 


PRoOBL.- IV. 


The Elevation of the Pole, and Declination of the Si being given; to 
find the Afcenſronal Difference. 


T is repreſented in the Figure by S L in the Parallel of Declination, and itis 
KL theicfore to be reduced into the common Radius, therefore take the Radius 
of the Parallel S F, and prick it froth C' to X;'a5 before; 'then take the extent S L, 
and [ating ohe Foot upon X, with the other draw the part of an- Arch at a, laya 
Ruler from C, that it may juſt touch the outlide thereof, and it cuts the Circle ind, 
and take the Chord or Extent Hd; and you will find it 28 degr. which being con- 
veitcd into Titricy is 1 hour. $2 min. and {yg much doth the' Sun \ riſe before, 
and ſet after Six in Summer 3 but ſo much doth he riſe after, and ſet before Six in 


Winter, 


In the Right-Angled Spherical Triangle S-L'C are known. 1. $CL the Com- 
plement of the Poles Elevation 38 deg- 28 #$.+ 2. The Suns Declination' 20 deg. 


30 min. hence to find the Aſcenfional Difference 8 


K, 


As the Radius 1s in Proportion<——— 


to the Tangent of the Latitude, 51 deg. 28 min. 


m—_— _—_ 


10.09 388 


So is the Tangentof the Suns Declination 20 deg. 39 S- 9.57274. 


mr rm rm mm_—_—_ —_— 


to the Sinc of $K the Aſcenfional difference 28 4.00 m. 9 67162 


PROBL. V. 


The Sans R3ght-Aſcen(ion, ave bis Afcenſional difference | being given 5, t0 


find his Oblique Aſcenſion, * and Deſcenſoor. 


: 
£ 


T 9perſoun this, you watt obſerve cheſe-ews following Rales. 7, IF the Sims 


Declination be 


; you traſt ſubtract the Aicenſidnal- Difference trbtn; the 


Right- Aſcenſion, and the Remainer will be the Oblique- Aſcenſion; but if you 
add thenitopetter; the fur will be the Oblique Defcenfion. ' 24 If his Declination 
be South, add theAlcenfional-difference, and the Right Aſcention together, the ſum 
will be the Obtihue-Afcenſion 3 bur if you ſubtract it,che Renner will be che Ob- 


lique- Dele@afidhe. | - 


Admit the Sun is in the't deg.28' evir-of Gemini by the ſecond Problem his Right- 
Aſcenſion is 5 deg. 09 mix. and his Aſcenſional-difference by the fourth Problem, 


iv23 4. 0 hin.” crefore' actording to the' 


, 


firft Rule, becauſe his 


ination is 


North, che diffeterrce 3 1 deg; Oy win. is the Suns Oblique: Aſcctifion, and chefum of 


them $7 d+g+ 09 min. his Oblique Deſeenlion. * | 


f 


PRORL. 
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PRoOBL. VI. 


To find the time of Sun-Riſing,. and Setting, with the length of the 
h Day and Night. 


Ou muſt find the Aſcenſional-difference by the fourth Problem, which conver- 

ted into Time, allowing 4 win+ of an hourfor every degr. and 4 ſeconds for | 
every min- and the ſum of Hours and Minutes, is his difference of Riſing and Set- 
ting before or after the hour of Six,which was found before to be 28 degr. or 1 hour 
$2 Mitte 


_ Therefore when the Sun is/:in Northexn- Sines, add. the ſum to Six, and the To- 
tal is the Semi-diurnal Arch, as in this Example, is 7 bours,' 5 min. 2", the time of 
San-ſetting, andſubtrad it from 6, and the Remain is 4 bowr, 7 m. the time of Sun- 
Riling 3 double 7 bowrs, 52 min. it is 15 bowrs, 44 min. the length of the Day, (ub- 
tract it from 24 hours, 00 min. and the Remain is 8 hiwrs, 16 min. the length of the 
Night in the Lat. of Briſtol, 51 d. 28 m-Nor. | | | 


PrRoBL. VIE 


The Elevation of the Pole, and Declination of the Sun being given + to 
R on find his. Amplitude. | 


Eaſure the extent C L with the Compaſſes in the Line of Sines, and it will 
M reach to 34 d.40 mand ſo much doth the Sun riſe and ſer tothe Northward 
of the Eaſt and Weſtin the Latitude of 5x 3 No. when his Declination is 20 deg. 
30 mix. North ; 'but+ he riſeth and ſettech fo much tothe Southward of the Eaſt 
and Weſt, -when his Declination is ſo.much South, ©' .. | 

In the Right-Angled Spherical-Triangle L SC, having the Angle L CS, the 
Complement of the Latitude $$ deg..3:2 min, and LS the Suns Declination 20 deg- 
30 min. (in 1d. 18 m. T ) his Amplitude by Calculation may be found thus. 


As the Co-ſine of the Latitude 51 deg. 28 min. L CS 


979447 


| — 


is to the Radius 90 reertotoren: " <— 10 


. 


So1s the Sine of the Declination 20 degr. 3G min, L $8$——9g 54432 


to the Sipe of. the Amplitude C L 34 deg. 12 min, ——974985) | 


_ This, is. in commen.. uſe for the finding, of the Variation of the, Compaſs at 
Sea,, by comparing the Coaft, or Amplitude of the Sun,' obſerved by an Ampli- 
tude or Azimuth-Compals at'the Suns, riſing /or ſctting, and: by. his: Amplitude 
( found by this proportion ) the difference ſheweth the Variation. | 


As for Example. 


Admit you obſerved the Suns Amplitude of Sun Rifing by your Compals de- 
ſcribed in the firſt Chapter and fifth Book of this Treatiſe. 


By me Compaſs, the Magnetical Amplitude —— 45 deg.55 min. North-caſterly. 
By the Rules beforegoing find the true Amplitudez34 deg-4.0 min. North-caſterlys 


Tm 


Sabtra the leſs ont of the greater,the difference 11 deg-15 min. Variation. 
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that A, ee, 


A —— —— 


. And by reaſon the Magnetical Amplitudeis farther from the North at Sun riſing 
than the true Amplitude; therefore the' Variation 11 deg. t5 mix. ( which is one 
Point )is Weſteriy 3 and it you are bound to a place that bear North of you, you 
muli fail North by Eaſt; or it you bear Weſt, you mult fail Welt and by North ; 
and it Sohith, the Courſe mutt ve South by Welt 3 or it you' bcar Eaſt; then che 
Courſe mult be Eaſt by South 3 and {oof all the ct of the Points. you maſt allow 
in like manncr. : 


2. But admit the Magnetical Amplitude at Sun ſetting obſerved by the Compa(s 
were 23 deg. 25 min. from the Weli teward the North, and che true Amplitude 
found to bc 3 4 degr. 4.0 min. the ſame way the difference is 11 degr. 15 min. and by 
reaſon the Magnetical Amplitude at Sun ſet is farther from the North than.the true 
Amplitude, the Variation 1s Eaſterlyz and fo the North Point of the Compaſs is 
the N by E, and NE iSNE byE, and E isE by S, and South is $ by W, and 
W is W by N. 


PROBL:. VIIL 


Having the Latitude of the Place, and the Suns Declination, to find the 
time when the Sun cometh to be due Eaft or Weſt. 


N the Parallcl of Declination 20 deg. 4 Northerly the hourifrom' Six is repreſcn- 
ted by SM, with that extent upen the Point W draw the Archb, the Ruler: 
laid from C to touch the ſaid. Arch, cuts the Circle at ( e, ) the diftance Oe applied 
to the Line of Chords ſheweth 17 deg. 4 min. it converted into Time is-1 h. 9 m. 
and ſo much after fix in the Morning, and before fix in the Atternoen, will the Sun 
be due Eaft or Wclt. | 
Suppoſe the Latitude 51 deg. 28 min. and Declination North 29 depry. 30 min. 
therefore in the Right-Angled Spherical Friangle ZN M are given (1) ZN the 
Complement of the Latitude 3$ deg. 32 min» (2 ) N M the Complement of the 
Suns Dectination 69 deg. 30 min. Then I ay, 


As the Radius 90 is in proportion- - | — 10 | 
To the Co- Tangent of N M the compl. of the Declination 69 4.30 m. 957274 
fo is the Tangent of Z N compl, of Latitude 38 deg.32 min. 


990112 
is to the Co-Sineof ZN M 17 d. 19 m. which reduced is 1 b. 9 m-09473 86 
of time, —— — _ _ © 46H 


Which 1 h.9 m. added to6h. is 7 h.g.m. the time in the morning, the Sun will 
bedue Eaft ; and if you ſubtract 1 þ. 9 m. from 6 b, 00 m. and the Remain will be 
4 b. 5x m. the time in the Afternoon the Sun will be due Welk, | 


PRoBL. IX. 


The Elevation of the Pole, and the Declination of the Sun being given 5 to 
find the Suns Altitude being due Eaſt or Weſs. 


Ake the extent C M on the Vertical-Circle, and apply it to the Line of Sines, 

and it willreach to 26 deg. ;, and ſo much is his Altitude ſought in Summer z 

if che Suns Parallel of Declination T M doth not meet with the prime Vertical 

CurcleC Z, the Sun cometh not to the Eaſt nox Weft, as it hapneth in Countries 
betwixt the Tropicks. 


In the former Diagram, the Suns Altitude when he is due Eaſt and Well, is 
ſhewed by the Arch CM, wherefore in the Triangle wy M we have given ( f the 
nn ans 
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Suns Declination V M 20 deg. 30 min. (2)the Angle of the Polcs Elevation MC V 
51 deg. 28 min. to find his Altitude CM I lay, 


As the Sine of the Latitude 51 deg. 28 min. UCM 9®9334 
3s to the Sine of the Declination 20 deg. 30 min. U M— 954432 
So is the Radius 90 deg.« wi T0 
to the Sine of the Altitude 26 deg. 35 min. CM. ———-- 965098 
PRoBL. X. 


The Elevation of the Pole, and Declination of the Sun being givento find 
the Suns Altitude at the Hour of Six. 


Ake the neareſt diſtance from S to the Horizon C L, and apply it to the Linc ef 
T Sines ſheweth the Altitude tobe 16 deg. and fo much is his Depreflion under 
the Horizon at fix, when he hath South-Declination 20 degr, 30min. in Northern 


Latitudes. 


In the Triangle ZS N, ( r. ) The Complement of the Latitude Z N 38 deg. 
32 min. ( 2. ) the Complement of the Suns declination N S 69 deg. 30 min.to hind 
the Hypotennſe Z S 3 therefore I ſay, 

As the Radius =— —— — 1 
To the Co- fine of 69 deg. 30 min. N $ 954432 
ſo is the Co-line of 38 degy. /32 min. ZN —— — 989334 


To the Co-fine Z Sthe compl. of the Altitude 74.4.6 m-— 943766 


Whoſe compl. is 15 degy. 54 min. the Suns Altitude at the honr of fix,- when the 
Declination is 20 deg. 30 m. North, in the Latitude 51 deg. 28 min. Extend the 
Compaſſes from Sine 90 deg. to Sine 20 deg. 30 m. the ſame extent will reach from 
the Sine of the Latitude 51 deg. 28 min. to Sine of 15 deg. 54 m. 


PROBL. XI. 


Having the Latitude of the place, and the Declination of the Sun given ; 
to find the Suns Azimuth at the hour of Six. 


His is repreſented by V Z in the Parallel of Alticude of the Sun V S B; Prick 

VB from C to W, from thence with the diſtance V S draw the Arch at, and 

lay the Ruler from C juſt touching the ſaid Arch,it cuts the Circle in Y 3 the diſtance 

H Y mcaſured on the Chords ſheweth the Azimuth to be 13 deg. and ſo much is the 
Sun to the Northwards of the Eaſt or Welt at the hour of Six. 


In the Right-Angled Spherical Triangle Z NS of thegeneral Diagram, we have 
known hiſt, Z Nz the Complement of the Latitude 38 deg. 32 min. ( 2.) N S the 
Complement of the Suns Declinatien 69 deg. 30 min. to find the Azimuth of the 
hour of x, repreſented by the Angle N Z S. 

Yz 
As the Radius ————_— 10 - 
to the Sine Compl.of the Latitude 38 d. 32 m. Z N-- 979447 
 Sois the Co-Tangent of NS 6g deg. 30m, -— —— 957274. 


to the Co-Tangent of N Z S the Azimuth from the "4 
Notth 76 d. 54 m. ——— EAT, ix 
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— — ———— 


Or extend the Compaſles from the Radius to the Co-Sine of the Latitude, the 
ſame &xrent will reach'fron the Tangent'of*the Declination; 'to the Taiigent of the 
Azimuth 13 deg. 6 min. from the Eatt or Weſt Northerly. 


PAoBL,( XL, 


HR” + ( : FELOH 
The Latitude of the Place,the Suns Declination andthe time from noon be- 
ing given, to find the Suns Altitude. 


' Example. | 

N the Latitude 51 deg.28 min.Nor.the Mas Declination 23 deg. 31 ##1. North or 

I South, to find the Suns Altitude at any hour. © * ' 
By the Orthographick ProjeQion. 

Take the Chord of 60 degr. and defcribethe Arch HT P, draw the Herizontal- 
LineHC Q: and from'© wB prick off the Chord of - the Latitude 51 depr. 28 min. 
and from-P and $ to Iand D fet off the Complement pt the Suns greateſt Declinati- 
on, 66 degr. 29 min. and draw the Parallels of Declination S D and 4 W: and 
PC Sthc hour of Six then draw T C, which is the Ecliptick-Line, and take off 
the Line of Sines, and prick down | 

I I 

= degr. 2 | 

45f for the 3 > from 6 before it, and after ic upon the Ecliptick 
60\ Hours of 4 44 


T5- 3 


+ Then: take the nearcftdiftance from-125 degy. to C $, the hour of Six, or Axis, and 
prick it fromSto 5 and7; and likewiſe take the neareſt diftance from 30 toCS, 
and lay it from $ to$ and 4 3 and in like manner do with the reſt, then will the 
neareſt diſtance from 4, 5,6, 7, $, 9, 19, IT, to the Horizontal-Line H C © be the 
Sines of their reſpeRive Altitude 3 


In Summer will be4's 30 


for the hours J 85 « 26 


Q 


{o the Alticude 56 


Z; deg. 34 MIns 


F 
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CITE. ES 


. Ando + 40" the Suns Deprefſionunder the Horizon at the hours of $,7 and 6 
in Winter. 


7 27 : 23 


s 36 ; 42 
The Summer Alt. for the 9g pare V45 2 42 
hours of . © YR 32-3 45. 


(IDELM: © CINT 42 
And the Winter Altitude for | 


9 YJ5 6113 
the Hours of - -;,,:xzo0pare @ 10.3 28 
IT 134 43 


; 6 GT] Example 2. Ih od. 9113 251 

Admit the. Latitude. were 51 deg. 2$ min; and his Declination-00 deg.) 00 mand 
the time;from Noon is aibo. 4.4 min. or 4.1:deg-00 mand the Sun being-upon the 
EquinoGial. ments: g 30 Alien off, brit. 9% v5 

la the Stereographick PxojeRtion beforegoing, in the Triangle Z Z K, we have 
given firſt A Z the diſtance from the Zenith- to the Equator, equal to the Lati- 
rude of the place, 51 deg. 28 min. Secondly, K K the Suns diſtance from the Meri- 
dian 41 deg.to find Z K the Complement of the Suns Altitude. 


| The Operation by the Logarithme - 

As the Radius go deg. OY 2 "0 
is to the Co-Sine of the Suns diſtance from the Merid.q 1 d.o w. A K---987778 
So is the Co-Sine of the diſtance from.the Equa.to the Zen.5x d.28 m.# Z-979 447 


oo o— 


to the .Co-Sine of 'ZK 61 deg. 58 min.-— — — 967225 


Whoſe Complement to 90 deg. is the Altitude 28 deg. 02 2in. which was te» 
uired. 
; D Example 3. 

Let it be required tofind the Subs Altitude at 10aclock and 2 m. before Neon, 
when the Sun is in 1 deg. 18 ann. of Gemini the Declination being 20 deg. 30 min- 
Northerly in the Latitude 51 deg. 28 min. Nor. 

In the Scheme of the Stercographick Projed, foregoing,be in the Triangle N Z ©, 
we have known, ( 1.) ZN the Complement of the Latitude 38 deg. 32 min. 
(2.) N ©, the Complement of the Suns Declination 69 deg. 30min. ( 3. ) the 
comprehended Angle ZN ©,the diſtance of the Sun from the Meridian 29 d. 30 m. 
to find Z ©. and herdhy the Suns Altitude 92 ©, I (ay, 

As the Radius 90 - o —— —- 10 

is tothe Co-Tngent of the Latitude 51 deg. 28 min. NZ —— — 9909112. 

So is the Co- Sine of the Angle from the Meridian 29 deg.30 m.ZN © 993962 


——__ 


to the Tangentof the fourth Ark 34 deg. 4.3 mit. — —— — 984974 


From the Coraplement of the Suvs Declination 69 deg. 30 min. ſubtract 34 deg- 
43 min. there remains 344deg. 47 min." the tifth Ark. 
| | Co- Arithe 
As the Co-Sine of the fourth Ark, 34. deg. 4.3 miy. —— —  -— oo85r4 

is to the Co-Sige of the Latitude 38 deg. 32 min.Z N——— — 989334 
So is the Co-Sine.of the fifth Ark 34 deg. 47 mins ————991451 


" 


— Y989299 


to the Co-Sine of 7 & 3 deg. 36 min. = 


Whoſe Compl.to go deg. is 51 deg. 24 min.the Suns Altitude above the Horizon 
being in 1 deg. 1$ ms. of It in Latitude of 51 deg. 28 min, North. 


Suppoſe 


pay ; I TP LS Þ _— _ 
Caae. 1. Afroxonical: Problejs. —_ 


_ -- - 


—— 


Suppoſe the Sun in 1'deg. 19'mix. of Sugintariue, having Soutk-Declibation 20 d, 
o min. and the bo. 1. 59 min. 52 '/, afternoon. 

In the Scheme of the Stereograpbick, ProjetHoubeforegoing, in the Oblique-Angled 
Triangle ZN ©. 1. N Z the Complement of-che Latitude 38 deg. 32 mis. 2.N ©, 
x roeeg. 30 m-the diſtance from the North-Pole. 3. The Angle'Z'N © 29 deg-58 m. 
to find the Z'© the-Completnent of the Saiis Altimde to'g0/dep. 


_ The Operatim. 


As the Radius 9o - — non nn IO 
isto the Tangent of N Z 38 'degr: 32 ming ———— — QJ90I112 
So is the Co-fine of the Angle, ZN ©, 29 d. 58 m. —————— 993768 


— — 


© Y 
L. 


to the Tangent of 34 deg. 36 min the fourth Ark, —— 983889 


From the ArkN © 110 deg. 30 min. ſubtract the fourth Ark 3 4 deg. 36 min. and 
. there remains 75 deg-54 mix. the fifth Ark, , 7 | 


| ent wes © _ Co-Arith. - 
As the Co-Sine of 34 deg.'36 min. POV TY PST COL EI FAR COMETS 00845 = 
is to the Co-Sine of Z N 38 deg. 32 min. ——— ———— 989334 


So is the Co-Sine of thetfth Arkq © 75 dep. 54 min. —— ——938670 . ; 


tothe-Co-Sine of 'Z-© 76 deg. 37 min: Ip. = 936457 © 


L 


| _ the Complement of Z ©, 15 13 deg. 23 min. which is the Suns Alricade re- 


PRoBL. XIL 


The Suns Altitude, the #ime from Noor, and tht Derlinativn being given ; 
to find his Azimmth. Ta | 
Example 1. 2 
He Suns Altitude 51 deg. 12 min. the titnit 9 bo. 49 wi: 52.” in tlie forcnoon, 
and the Suns Declination 20 deg. 30 min. North, to find his Azimuth. _ 
.- In'the Oblique Spherical-Triangle Z N ©,-we haveknown, 1. Z © the Com- gee the 
plement of the Suns Altitude $$ deg. 4.8 min: 2+ The Angle ZN © 29 deg. 58 m. Scheme of the 
the Suns diſtance from the Meridian. 3. The complement of the Suns Declination Stertographick 


N © 69 deg. 30 m. ms ge 
" | The Operation by the Log. | Fe YES 
| . Co- Ariah 
As the Co-Sine of the Altitude 38 deg.4$ min. Z © ———— 020301 
is to the Sine of the Angle from the Merid.29 deg. 58 m.Z,N © 969853: 
Sois the Co-Sine of the Declinatien 69 degr. 30 min. N © — 997159 


to the Sine of the Suns Azimuth N 2 © 13 deg. 42 min. — x987313 - 


The Azimuth from the North. Example 2. 

Now admit the Altitude were 13 deg. 23 min. the time 1 bo. 59 min. 52 ſec. after 
noon, and his Declination South 20 deg. 3o mir. | 

In the general Diagram of the Stereographick, Projeiou you have in the Oblique- 
Angled Spherical TriangleZN ©, 1. Z © the Complement of the Suns Altitude 
76 deg. 37 min. 2+. The Angle ZN © 29 deg. 58 miu.his diſtance in time from the 
Mcridian, 3. N © 110 deg. 30 min. the diſtance of the Sun from the North Pole. 
To 
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. To find the AngleN Z © the Suns Azimuth fromthe North... - 
toda anc £/ tom det diol 
| | © | Co-Aruhi 


[ As the Co-Sine of the Altitude-Z.© 76 deg. 37 min- ————0I96 ; 
' "38 to the Sine of the Angle from the Merid. ZN © 2g d. 58 m.-- 969853 


"SS. 


'© 


. w# * 4 


Sois the Co-Sine of the Polar diſtance N © 110 d. 3 0m———— 997 159 


— 


tothe Sine of che Suns AzimuthNZ © 1 51d. 16 m x968208 
PROBL.' XIV. 


The- Latitude of the place, | the Suns Declination and his Altitude being 
given, to find the Suns Avimuth. 
e- | , Example 1. les ; B " 
Nthe Latitude 51 deg. 28 mnin.Nor. the Suns Declination being 20 deg. 30 min. Nor, 
and bis Altitude 5 1 deg. 12 min. to find the Suns Azimuth. | 


Ta the former Diagram, in the Oblique-Angled Triangle Z © N, there are given 
the three Sides, Z N 38 deg. 32 min. the Complement of the Latitude, N © 6g deg, 
30 mix. the Complement of the Declination, and-Z © 38 deg..43:min. the Com- 
plement of the Altitude, to find the Angle N Z ©, the Suns Azimuth from the 


North. : 
The Operation by the Logarithms. 


. Z N_38 deg. 32 min. Co-Arith. Sine 0.20 
The containing Sides g Z © 38 deg 48 min. Co-Arith. Sine Bag 
The oppoſite fide N © 69 d. 30 m. half ſum, 73 d. 25 m. Log. Sine 9 98155. 
The. ſum of the fides 146 4. 50-m.Remain. or Dit.3 4.55 m.Log;Sine- 8.83q4.5 


mY 


The balf Sum 73-4. 25 m. Sum of the 4 Logarith. 19.22454 

The Diff. of the oppolite* Sc. 65 4. 50m. - half Sum 9.61227 
ſide from the half Sum, 65 4. 50 m. . which doubled i 1,  ——— 
called the Remainder, — : 
3d.55 m. is 131 d.40m. the Suns Azimuth from the Nor. 


Whoſe Complement to 380d. 48 d. 20 m. is the Azimuth from the South. 
Example 2. 


In the atitude 5 1 d. 28 m. North, the Suns Declination being 20 d. 30 m. South, and 
bis Altitude 13 d. 23 m. to find the Suns Azimuth. _ 


In the former Diagram, in che Oblique Triangle Z © N ( where the Declina- 
tion is Southerly J) there is given the three ſides, NZ 38 deg. 32 m. the Comple- 
ment of the Latitude, Z © 76 deg. 37 min. the Complement ot the Altitude, and 
N © 110 deg. go min. the Suns dittance from the North Pole, to find the Angle 
NZ®, the Suns Azimuth from the North, 


Cuasp; [I]. Aſtronomical Problems. 


The Operation By the Logarithms. 


ZN 38 deg. 32min. Co-Arith. Sine 0,20553 
Z © 76 deg. 37 min. Co-Arith. Sine 0.01196 
The oppoſite fide N © 110 4. 3c . halt lum 112d. 49 m.Log. Sine 9 96461 
The Sum of the 3 lides 225 d. 39 m. Remain. 2 deg-19 m.Log;. Sine 8.60662 


The containing Sides 3 


———_— —— 


The half Sum,112 d. 49 m. Sum of the 4 Logatith 18.78872 


——— 


ing ſubtrated trom thep which doubled 75 4. 39 m. 
halt ſum 2 4. 19 m. is the Suns Azimuth 151 d. 18 m.trom the North: 
Whoſe Complement (to 180d. ) 28 4.42 m.is the Azimuth from the South. 


The Remainer oppolite a" half Sum, which is Sc. 75 d. 39m. 939436 


By the Suns Azimuth and the Magaetical Azimuth, you may find the Variation 
of the Compals. | 


As for Example. 


Admit the Magnetical Azimuth in the Afternoon is——$.59d.33 m.Weſt, | 
And the Suns Azimuth is — 44.1. Wc. 


The difference is the Variation — — 7. 


And the Magnctical Azimuth being nearer to the North than the true Azimuth 
by 11 deg. 15 min. ( which is one Point of the Compaſs ) ſheyvs the Variation to be 
one Point Weltcrly. > Mt. 45 


\4, 


' And ſuppoſe the Courſe by the Compaſs be Eaff, the true Courſe is Eaſi by 
North. | DS RET Fs 


Mr. Boroxghs obſerved in they The Magnetical Rumb<— — $04.00 m. 
year 1590, the Variation ( Subtra& the Variation Weſterly — 11 4. 15 mw. 
11d 15 m.Eaſterly inLime- 

Howſe- Fields near London. 


there remains the trucRumbNE 784.45 m 


Mr. Gunter in the year 1622 inthe ſame place found the Variation 6 deg. 15 min. 
Ealt. X 


Example 2. 


Suppoſe the Magnetical Azimuth be =m———r—_—S; 7d. 03 m. Welt. 
And the Suns Azimuth be . ——v, 48.18 m. Weſt. 


SubtraG the leffer out of the greater, the difference I——r1 4.15 m. 


And in regard the Magnetical Azimuth is farther from the North than the true 
Azimuth by 1 z deg. 15 win. therefore the Variation is Eafterly one Point, and con- 
ſequently_ all the Points fiand 1x deg. 15 min. or one Point to the right hand of 
their true Placesz and therefore, to make good a North Courle, you muſt Sail by 
you Compaſs N by W; and an Eaſt Courſe, fail E by NF” and a South Courſe, 
failS by E; and to make good a Welt Courſe, (ail W by $5 and (o it is to be un- 
derſtood of all other Courſes, | 


The year 1666 at Briſtol, in Rownom Meadows, Mr. Philip S$tainard, my (clf, and 
ſome other Friends, Maſters of Ships, took with us a Dzadrant ( delcribed: in the 
fikkcenth Chapter of the Second Book |) of 20 Inches Semidiameter, _ So 

e, 


' 
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Necdle, and'one Azimuth Compals, ( deſcribed n the Firſt of the Fifth Book ) the 
Needle about nine Inches long, and in the Afternoon we made theſe Obſervations 
following : ITE 3h 


Suns Variation 
Azimuth, |. Weſterly, 


Suns Magnetic, 
Altitude. | Azimuth. 


ces Sm ot 


Gr, M. | Gr. M. 


1] Gr. M. | Gr. M. 


Tax f20| 52 oo | 70 38) on IÞ 
<] 39 30| 8 oo., 78 24 ' 01 36 


of 50 | g0 oO | 88 26 I 24 4 
127 42195 oolg3; 361 1 | 
E4ok Bk _—_ 


. 133 20 |, 103. 00+ . For 233 1.:3. a7. 


* 
— _—_— 


PROBL. XV. 


To find the Altitude of the Sun by the ſhadow of a Gnomoy ſet Perpendicu- 
X lar to the Horizon by the Scale 3, alſo by Trigonometry. 


W/ hour Compaſſes on a piece of Board, deſcribe the Circle A B C D, place 
V Y , it Horizontal with a Gnomon Perpendicular thereto, in the Centre O croſs 
ic with'two Diameter at right Angles; then turn the Board, until the ſhadow 
be upon one of the Diameters, *and at the end of the ſhadow make a Mark, as here 
atE; lay down alſo the length of the Gnomon from the Centre on the other Dia- 
meter fromOtoF, draw a right-LinefromEtoF, asE F H; then with the Chord 
of Go deg. ſweep the Arch G H upon E asa Centre; apply the diſtance G H.on the. 
Arch to your Line of- Chords, and that will give you the Altitude of the Sun xe- 
quired, which in this Example is 53 deg. - ——_. 


Crap; UII. Aftronomical Problems, 


The Operatiog by the Log arithms. 


As the parts of the ſhadow 28 


NTT.14430, 
are to the parts of the Guomon 37 ———— 156820 
So is the Radius — — 100000 


— 


to the Tangent of 52 deg. 53 Mit —— 1012104, 


So the Pin or Gnomou OF being - 37 equal parts, -and'the ſhadow OE 2$ ſuth 
parts, the Altitude is found 52 deg. 53 min. or the Gnomon being 28, and the ſha- 
dow 37 parts, the Altitude will be 37 d. 07m.” or the ſhadow being $3, the Gnomon 
or Statf tos, the Angle will be 50 deg. 18 min. the Altitude of the upper edge of 
the Suri or Angle HE G3 from which,taking the Semi-diameter of the Sin 16 min. 
there remains 504. 2 mw. the Altitude of the Centre of the Sun. 

After this manner, if you obſerve the greateft Meridian-Altitude of the Sun the 
11th of -Fzxe, and 10th of December, you ſhall by the difference of them: tind the 
diſtance of the Tropicksz the greateſt Declination of the Sun, the Elevation of the 
Equator, or Latitude of the Place, | 5 3251 2113-10.»1:2 201 01 


As for Example atLondonens ts © 7 


Suppoſe the Suns Meridian-Altitudetaken Fane 11, 1676 61 d:5p ; 30" 
The Suns leaſt Meridian-Altitude taken December 10 I4 : 56 : 30 
The diff. is the diſtance cf the Trop. of which take the half 47 : 03 : co 
Which is the Suns greateſt Dec, ſubtraR.fxom the greateſt Alti23: : 131, :.130 7 7 
Leavesthe Elevation of the Equator, $9030... 
Whoſe Complement is the Latitude of the Place, © © Sr 7.32 4-8 


PROBL. XVL. 


Having the Latitude of the place,, the Suns Declination, and the Suns 
Altitude; to find the Hour of the Day, - 1 (9: (7 


He Riile by the Logarichms/ is thus; Add the Complement of the Sims Alti- 
'$ cude, :and- the Complement of the- Suns Declination, ( or Diftance"of the 
Sun fromthe Elevared Pole )' and the Complement of your Latitude. cogether, and 
from halt the Sum thereot ſubtractthe Completnent of the Altitude, and''nore the 
difference. F272 1 4 £257 | eHIFAIL os 01016 FROtLu 
.- Thus in our Latitude of  Brifto! 51 deg.2$ min. the Declination of the San; being: 
20 deg. 30min. Narthward, and rhe Altitude 51 deg. 12 min. I find the hour from 
the Meridian; asifollows 3 | / * | | lt 2) EPR 

NEE fs @ 54 | "FYIs HIT SL 
Alricude ofthe Sun 51 d.12.the Compl. 38: 4,48 As the Rading ——— cons == 1999 CL 
Declinagipa,North _ -:.20:.30 |... Mo 3 mon gi HG bas avon THe nfs mon 
The diſt. from the Pole .69;: 30. To Sine of the Polar diſtance —-997159 
Laritude North © 5t: 28.the Compl. '38': 32 __ is the Sine Compl. of Lat, —=, 979447, 


: The'ſum of altehree | 146:2;50' toa fourth Sig >< ot 976606 
ID - nt T Hl pom a nt Don exm + Ani lei fend 

_ The half Sum —— — 73:25 Asthe 4 Sine isto,the fine of half ſum ge8 1 55 

* The difletehce———=——3;4-37 oisthe Sine of the difference——97544 1 

| - | "Ep 197 3596 
. Toaſeventh Sine, towhich add the Radius-mb——+ ——— 1996990; 
| "And take. the half ————_—— —— 75 
'Which is the Sine Compl. of 15'. 65 PIT. RE | 

Which doubled is 3dr og 1, or 2 hours from Noon, - 


Ove © PROBE. 
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PRoBL. XVII. 


#.-iv0 the Azimuth of the Sun, the Altitude and the Declination ; to find 
Having f the Hour of the Day, ? 


Example. 


He Declination 20 deg. 30 m. No. the Altitude 51 deg. 12 min. the Azimuth 
T fro che North 131 deg- 43 + to find the hour from Noon, | 


The Operation by Logaritbms- 
As the Co-Sine of the Declination 69 deg, go min——— ——597159 


 —— — 


is to the Sine of the Azimuth. 131 deg, 42 mite——— ——987311 
So is. the Co-Sjnc of the Altitude 38 deg. 48 min. —— —— 979699 


to the Sine of the Hour 29 deg. 58 min. — —-Ig967010 
Which is 1 bour, 59 min» 52. 969851 


PROBL. XVIII. 


"ICY; | LSE | 
Howto find the Right-Aſeenſion, andthe Declination of a Star ; having the 
**' Longitudeang Eatitude thereof. | 


ample. | 
He mouth of Sirizs, whoſe Longitude is 9 deg. 32 mix. 69 * Latitude 39 deg. 
30 mix. South, to find the right Aſcenſion and Declination., 

+1'T'6 Pudje& the Sphere Srereograpbically, draw the Meridian with a Chord of 60 
deg. you may mark the Horizon H'O, and Vertical ZN then ſet the Latitude 
51 deg, 28 min, from O to N, from HtoS, andfromNtoQ, and from Z to Z#; 
and £ echo: EaninoBial- Ling ACQ, then take thediſfiance of the Pole of the 
Eclintick, from the Pole of the World 23 deg, 31 min. and prick it fromN to P, 
om £49 , from'S to A, and from/Qto S 3 then draw the Ecliptick-Line , 

> ao OD MDIH JO mpk put the Longitude Or diſtance of the Star, trom the next 
quinoQtial Point, as in this Example ; The Star in the Mouth of the great Dogor 


ine, his Longitude is 9: deg; 32 mine of Coxcer; and his Latitude is 39 deg-30 m. 
Sa 5 


. take g deg: 32 mix- our, of 90 deg. the Remain is 86 deg. 28 mis. the di- 
nce of the Star from the next EquinoGtial Point C, prick that from Cto K on 
the Ecliptick, and draw the Circle of Longitude P KS, then prick the Latitude 
39 degs 30 m- from W.to D,; and frow Sto: F from: the Chords 3 chen take the ſame 
from the halſ-Tangents, and prick jt from C to M, and draw the Circle' of 1 ati- 
cade'sf the Seat prafe t9 the Ecliprick, >» D MF, and where this Parallel cuts the 
Circle of Lorigitude, :a5 it #, that is, the place of the Star 3 then draw the Mcri- 
djan..Circle from che Noxth- Pole:through  to-the South-Pole, and it cuts the 
EquineGialinR; meaſure C R on the Line of half-Tangents, and it givcs 82 deg. 
; w _— RT to' 180' dep. is 97 deg. 39 min. the Right-Aſccnſion 
I 4 © 01513719 211 1C © '*ef;9.>' Of . 


Now to find the Declination of the Star 3 lay a Ruler over P and the Ecliptick, 
atK3*andit willcut theArchin'L ;take a Chord of go 4. and prick it from L to P; 
layaRulcr over p andP, and it will gut the Ecliptick.in's 3 lay the Ruler over &, 
and >: and it cuts. theLambin ep Qson the Line cf Chords, and it is 16 4. 
14 w-4hq Sfars Declinacign xequired, The 
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The Operation by Logarithme. 


Take 9 deg, 32 min. the Longitude of the Star, out 'of 90 deg. there remains 
8o deg. 28. mix. his diſtance frqm the next EquinoGtial Point; which being known, 
che tirft Operation is, 


As the Radius ————-— Hr: — 20 
is to the Sine of the Stars Longit.from the next Equ.Point 804.28 —- 999396 
So is the Co- Tangent of the Stars Latitude 39 deg.Zo min. — ————100839g 


to the Tangent of the fourth Ark 50 deg» 06 mine _ 1007785 


Compare this fourth Ark with the diſtance betwixt the Poles of the Ecliptick, 
and the Poles of the World 23 deg. 31 m. if the Longitude and Latitude of the Star 
be alike, as in the North Sines,  & 1E,S $&, k, and the Latitude on the North- 
ſide the Ecliptick 3 or if the Longitude be among, the. Southern Sines, as = m 7: 
VW 2 X, and the Latitude Southward ; then ſhall the difference between the fourth 
Ark found, and the diſtance of the Poles be your fifth Ark. 


But if the Longitude and Latitude ſhall be unlike, as it is in this Example; the 
Longitude in a Northern Sine, and the Latitude South 3 or;the Longitude in a 
Southern Sine, and the Latitude Notth then add- this fourth Ark found, to the 
diſtance of both Poles 23 deg. 31 min. the ſumcof both ſhall be the fifch Ark. 


Then ſay, 
As the Sine of the Fourth Ark 50 deg. 06 m. — — 9884% 
is tothe Sine of the Fifth Ark 73 deg. 37 m. — FE —--99 8200 


So is the Tan.of the Stars Long,from the next Equin.Point 80 d. 28 m.— 4077484. 


to the Tan.of the Stars Right-Aſcen.from the next Eq.Point 82 d.21 1.2075684 
Which fubtra&.from 180 leaves 97 d.39 m.theRight-Al. of Sirixs required, 1087195 


by O00 2 | To 
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To find the Declination, 
As the Co-Sine of thefpurth Ark 50 deg. 06 mn. ——— 980716 


is tothe Co-Sipe's the fifth Ark 73 deg-137 min.—— 945034 
So is the Sine'pf tHe Stars Latitude 39 deg. 30 hin, w— 980351 


Fs 
- \ ©, 1925385 


co the Sine of thc Stars Decl. required 16 4,14 ms A 944669 


— 


PROBL. "NIX. 


The Latitude of the place, the Meridian Altitude of an unknown Star, and 
the diftance thereof from a known Star being given ; to find the 
| unknown Star's Right Aſcenſion and Declination. 


"Irft, by the unknown Stars Meridian Altitude, you may find his Declination, by 
the following,DireQions. | 


If the Star Culminate upon the South part of the Meridian in North Latitude, 
or upon the North part of the Meridian in South Latitude, ſubtract the Comple- 
ment of the Latitude of the place, from the Stars Meridian Altitude, the Remainer 
is the Stars . Declination, Northerly in North Latitude, and Southerly in South; 
but if the Complement of the Latitude exceed the Meridian Alticude, (ubtract the 
Mcridian Altitude from the Complement of "the Latitude, the Remainer is che 
Stars Declination, Southerly in North Latitude, and Northerly in South ; But if 
the Stax Culminate upon the North part of the Meridian in North Latitude, or up- 
on the South part of the Meridian in South Latitude, above the Elevated Pole, 
then ſubtra&t the Meridian Altitude from 1806 deg. and from the Remainer ſubtract 
the Complement of the Latitude, the laſt Remainer is Declination, Northerly in 
Noxth Latitude, and Southerly in South ; but if the Star Culminate under the 
Elepated Pole; to the Meridian Alticude- add the Complement of the Latitade, 
the ſum is the Declination, Northerly in North Latitude, and Southerly in 


South, 
Example. 


In the year 1577. Noble Tycho Brebe, found the Declination of the Northern 
Star in the breaſt of Pegaſis to be 22 deg. 26 mix. Northerly, and its diſtance from 
Os Hagien heart 45 deg. 31 mix. whereby the right Aſcenſion may be found, as 

OLOWS ; . 


In the Oblique TriangleF O L in the fellowing Scheme, there is given the three 
lides F L the Complement of the Declination of the Eagles heart 82 deg. 08 win. 
F O che Complement of the Declination of Pegaſus breaft 67 deg. 34 min. and LO 
the diſtance between them 4.5 deg- 31 min. to tind the Angle LF O, the difference 
of the Right Aſcenſion of the two Stars. 
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The Operation by the.Logarithm. 


_ FL 32 do8 m Sine Co-Arith.— 0.00411 

The containing ſides Þ Os 4 , Sine Co-Arith.— 0.03418 
The oppolite ſide LO45 31 half ſum 99.36 Sinc Log.— 9-99618 

— Remain. 52.05 Sine Log, 989702 

Sum of thethree ſides 195 123 —— 

— : Sum 19.93148 


The half (um 97 36 


—— Sine Compl.22 4.28 w.Half Sum 9:96574 
The Remainer 52 05 Doubled 22 28 _—deackt-Oh 


OE niDy > are 


Gives the AngleLFO 44 56 


Which is the difference of the Right Aſcenſion of the two Stars, and added 
to the Right Aſcenſion of the Eagles heart 292 deg. 35 min. the ſam 337 deg. 
31 min. 15 the Right Aſcenſion of the Star in Pegaſis breaſt, which was required. 


Of the Parallax of Altitade of the Sun, Moon, or Stars. 


He true Altitude of the Sun, Moop, ox Stars, ought to be obſerved in the Centre 

of the Earth, (if poſſible) whereto the Tables are conformed 3 but becauſe we 
dwell upon the Superficies of the Earth above 5000 EngliſhMiles from the Center of 
| theEarch therefore the Planets ſeem lower to us than indeed they be and therefore 
to repreſent the true place of the Sun, Moon, or Stars, you muſt draw a Right- 


Line from the Centre of the Earth, through the Centre of the Sun, Moon,er Star >- 


but the apparent place is determined by a Line drawn from the Eye, through the 
Centre of the Star. 
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4 Fig" Or Scheme ſhewing what the Parallax, or diverſity of Aſpe@ is, 


- 
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In this Figure, C denotes the Centre of the Earth. | 

D the Place or Superficiesof the Earth, from whence the Sun, Moon, or Star 
15 ſeen. 

'C © ands&, their Place in their Orbs. | 

Cd4L, COM, C « N, the Lines of their true Place. 

D#&G, DOK, D'CM, the Lincs of their viſible or apparent Places. 


Hence the Angle made by the InterſeQFion of the faid two Lines through the 
Body-of the Planet,is the Angle of Farallax,that is to ſay, in & the Angle C8& D, 
which is equal co the Anglel & G, in the © the Angle of Parallax, is the Angle 
C'©-D3- and lafily, inthe Moon it is:the Angle C'@® D, or N C M. 


By this it is manifeſt, the nearer a Star is to the Centre of the Earth, and the lef- 
ſer the Altitude above the Horizon, the greater is the Parallax and hence it is, that 
the Orbit of the Moon being neareſt to the Earth, her Parallax is greateſt, and 
moſt perceptible, becauſe the Semidiameter of the Earth bcars a ſenfible proporti- 
on to the Semidiameter of the Moons Orbit, though it be very little, or nothing at 
all in compariſon of the Orbs of h %, and the tixcd Stars, which is cauſed by the 
vaſt diſtance which is between them. 
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To my much Honoured Friend - 


Ifac Morgan Eſq: 


Colleor of His Majeſties Cuſtomsin the 
Pott of (Briſtol. 


=D Ot to inform your Fudgment in any thing 
Sq concerning the Subject Matter of theſe 
DW] ÞB 1» poor Labours (your Wiſdom and ap- 
EN © /r0ved Knowledge it all Learning beg 

BS (0 veneral, that I can add nothing unto 


fruits of my foe time, "i twenty ſeven Dials, unto 
as an unworthy New-years-gift ; and 


made on a piece of Free-ſtone, as 1# ſeen in the Fron- 
 tiſpiece, the Gnomons faſtned by me, and likewiſe Pain- 
ted and Guilded, which 1s well known by you, and many © 
others : «And bemg defired by ſome Friends that ſaw 
my way, and this Piece of Dialling, to Print it, by 

| Ppp their 


The Epiſtle Dedicatory. 
their Importuuity, according to the beſt of my Fudgment, 
T have jodone ; and if any way profitably, then according 
to my own defire. _ As iti, I have made bold to make 
choice of you for the Patronage thereof, that it may gain 
the more Credit by your Proteftion ; And if any ſhall be | 
offended at this Work , my Device ſhall be a Dial with 
this Motto, Aspicio uT ASPICIAR; only 

 toall Favourers of ART I amdirect, ere, plain, 
as T am to you, and defire to be, 


« SIR, 
Your humble and aftectonate 


Servant to be commanded, 


St:Gearger the Pill, - 
Fs Kup S777 


SAMUEL STURMY. | 
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which I refer you. 
I hall only enumerate the Lines on the Scalc. 
There are {1x Lines on this Infixument, - 
1- A Line of Chords. 


T” Diagrani of the Gnomical Scale Thave deſcribed, Book 2. Chap. 3. to 


Ppp 3 2+ The 
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2. The Guomon Line, or Line of Latitudes. : 
3. ALine of fix Hours, for drawing the Hour-lines. in any Dial, divided into 
every 10 Minutes. Py; 24 

4+ A lineof the Inclination of Meridians. 

5, and 6. Two Lines fgr the inlarging the Hour-Lines : The greater is marked 
with 3 the lefler is ma dguith 4—, called the greater and lelcr Pole tor di. 
tinRion ſakte- and theſe Li e divided into every to\Minutes. 

oo the 2. wb 
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ARGUMENT. 


Eader, read this ;, for 1 dare this defend, 

Thy poſting Life on Dials doth depend. 
Conſider thou, how quick, the Honr's gone; 
Alive to. day, -to morrow Life is done. 
Fhen uſe thy Time, and always bear in mind, | 
Time's Forehead. hairy 1s, but bald behind. | 
Here's that which will decline to thee, and ſhow 3 
How quick, Time runs, how faſt thy Life doth go. { 
Tet be ingenious, learn the PraGick Part, 
And ſo attain to PraGice of this Art : 
Whereby you ſhall be able for to trace 
7d po 4 path, where Sol ſhall run his Race; 
And make the greater Colmus to appear, 


According to each Seafon of the Year. 


——— — — — — ——— 


CHAP. L 
Of the kinds of Dials. 


Lthough Gnomoniques pertain to Aſtronomy, yet I think it not amils for the 
caſe of the Reader, to place theſe in a diſtin Book by themſelves. 
Sun-Dials may-reduced totwolorts. Some ſhew the Hour by the Alti- 
tude of the Sun, as Quadrants, Rings, Cylinders; and for the making thereof you 
muſt know the Suns Altitude for any hour and quarter for every day, or at leaſt 
every tenth day of the-ycar- 

The other ſort ſhew the hour by. the ſhadow of a Gzomozr or Stile-Parallel to the 
Axis of the World , and of thoſe treat chicfly In this Book. Theſe be all Proje- 
ions of the Sphere,upon a Plane which lies Parallel to fore FÞyrizox on the Earth; 
And if upon fucha Plane the Meridians be projected, they ſhall ſuffice to ſhew the 
Hour, without projeRing the other Circles, as the Ecliptick, the Aquator with his 
Parallcls of Declination, the Horizon with his: Almicanters and Azimuths, which 
are ſometimes drawn upon Dials more for Ornament than Neceſſity, 


Crap. II. The Art of Diallns. 


.— em_—_— —_— 


CHAP: I: | 
Theorems premiſed. 79 


g—"\Or the bettcr-underſtanding of the Art of Dialling thicſe Theorems ſhould be 
FT known. 1 


I. That every Plane wherenpon any Disl/is drawn, -is'part- of the Plane of aigrext 
Circle of the Sphere, which Circke is an Horizon to ſome Country os other ; That 
the-Center of the Dial, reprefentetty the Center of ' the Earth, and the! Guomory 
which caſtcth the Shade, repreſenteth the Axis, and ought to point direRly to the 
two Polcs. A 13 

II. That theſe Dial Planes arenot Mathematically in..the very Planes of great Cir- 
cles; for then they (hotild have theis Centers in the Eenter of the Earth, from 
which they are removedatmott 4000 miles 3/ and yet we may fay they lye in the 
Planes of thoſe Circles, becauſe the\Semidjameter/of the- Earth bearcth fo ſmall 
proportion to the Suns diftance therefrom, trþat the. whisle \Earth may be taken 
for one Point or Center, without any\ſcnfible Egror. , \ 


HI. That a5 all great Cirelesof the Sphere, f6 every Dial. Plang hath'\þis\4xis, which 
is a ſtraighe Line paſſing through the Center-of the Platic, and making\Right An- 
gles with itz and im the Axi ate the.two Poles of-the-Plane, \whereof that 
above our Horizon is calledthe Pole /Zenith, and the other The Pole Na ry of the 
Dial. MES <2" © 8. . 


IV. That every Plane hath-ewo Faces or Sides: And lookwhadrelped orj ſituation 
the Nogth Pole of the Woyld hath to the one (ide, the fame hath'the South Pole to 
the other; . and theſe two'Sides will receive all the Hours of the lohgeft day : So 
that what one Side waneth, 'the other Side ſhall havez and the ones deſcribed 
in all things as the other. | HE © 


f 


% 


7 ' | 
=> ; 


/ | F-- -. F4 of 
V. That as Horizons, ſo.Dial Planes are with veſpeR to the Fiquator divided into 


firft, Parallel; ſecondly, Right 3 thirdly, Oblique Planes,/ 


VI. A Parallel or Polar Plane maketh_no Angler with the” Zquator, but lies in the 


Plane of it, or parallel to'itz. that is, hath the Gxomon erected on the Plane at 
Right Angles, as the 4xis of the Worlds upon the Plane of che Aquator : be- 


cauſe the Axis and Poles of the Dial are here all one with the Axis and Poles of the. 


World, and the Hour-lines here meet all at the Center, making equal Angles, and 
dividing the Dial Circle into 2 4<qual parts, as the Meridians do the Aquator. 


VII. A Right Horizon or Dial Plane cutteth the Z£quater at Right Angles, and (o 
paſſeth through the Poles of the World, that it hath the Gnomon parallel to the 
Plane,and fo the Hour-lines parallel one to another 3 becauſe their Planes,though 
infinitely extended, will never cut the Axis of the World : Yet have thoſe Pials a 
Center, though not from the meeting of the Hour-lines, but that through which 
the Axis of the Dial Circle paſſeth, cutting the Plane at Right Angles. 


VIII. An Oblique Horizon or Dial Plane cutteth the Xquator at Oblique Angles ; 
and hath for its Gzomon the ſide of a Triangle,whoſe Angles vary according to the 
more or leſs Obliquity of the ſaid Horizon : and the Gnomoen ſha'l always make an 
Angle with the Plane,of ſo many Degrees as the Axi4 of the World maketh with 
the Plane, or as cither of the Poles of the World is elevated above the Plane. 


Ix, Every 
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Ix.Every Oblique Horizos is divided bythe Meridians or Hour-citcles of the Sphere 


into 24 unequal parts 3 which parts are always leſſer, as _ are nearer to the 
Meridian of that Horizon or Plane 3 and greater, as they are farther off : and on 
both fides of the Mcridian-of the'Plane,the Hour-circles which arc <qually diftant 
in time, are alſo equally diſtant in ſpace, Whence it 1s, that the diviſions of one 
Quadrant of your Dial Plane being knowh, the diviſions of the whole Circle are 
likewiſe known. 


x. The Hour-lines iw-an Qblique Dial, arc the SeGions of the Planes of the Hour- 


circles ob the Sphere, with the Dial Plane» And becauſe: the Planes of great Cir- 
cles 'doalways cut one ariother 1n Halyes by. Diameters, which are ſtraight Lines 


paſſing through the common Center z therefore Lines drawo from the Center of 


. the Dial, to the Interſections of the Hour-circles with the great Circles of the 


Plane, (hall be thoſe Sections, and the Hour-lines of the Dial. 


XI. Every.Dial Plane being an Horizon. to ſome place in the Earth ( as was ſaid, 


Theorem. ) hath his proper Meridian, which is the Meridian paſfing through the 
Poles of the Plane, and making Right Angles with the Plane. If the Poles of the 
Dial Plane lie in the Meridian of the Place, then is the Meridian of the Plane all 
one with the Meridian of the Place, and the Gnomon or Style ſhall ſtand erected 
upon the Noon-line, or Line of 12 a Clock, as in all dire& Dials. But it the 


' Plane decline, then (hall che Subſiyle Line, or Line which the Gaomon fiandeth 


upon (which is the Meridian of che Plane) vary from the Line which is the Meri- 
dian of the Place; and this Variation ſhall be Eaſt, if the Declination of the Plane 
be Weſt: And contrarily; becauſe che Viſual lines, by which the Sphere is pro- 
j<Ged on Dial Planes, do, like the Beam in a Burning-glafs, interſe or crels one 
another in a certain Point of the Gnomon ( to be aſſigned at pleaſure ) and called 
the Nedus, and fo do al! ſhadow themſelves on the Dial Plane, beyond the Nodu, 
the contrary way. X11. Dials 
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XII. Dials are moſt aptly denominated from that part of the Sphere: where. their 
Polcs lie,though ſome Authors have cholen to denominate them from the Cizcles 
in which their Planes liez as the Dial Plane which licth in the AquinoRial/( or 
Parallel to it ) is called by many an &quinoRial Plane; but I eoncur with thoſe 
who would rather call it a Polar Plane, becauſe the Poles thereof are. in.the Poles 
of the World. | "xv 


CHAP. II. 
How to make a Polar Dial, cormonly called a Equinodidl! Dial, 
and how toplate it. : 


_ 


=\ He Plane of the Polar Dial licth in the Fquinodial, where the 12 Meri- 
l diansor Hout-circles divide both the X:quinoQial and this Plane into 24 
Hours or equal parts 3 the Gnomon ſtands upon the Center at Right An- 
ples with the Plane. # Ou Oy 
Fir, draw the Horizontal Line A B,, and-caoſs the ſamie at Right ang! with the 
Line C D: Now on the Center at C, with the Chord of 60 Degrees, ribs the 
Circle ADBS, and about it make the Square EFHI; then take out of the Line 
of Hours one Hour, and lay-it from each corner), 4s EF, H, 1; bbth ways.: Alſodo 
the like with two Hours, and from: the :Centes at G draw Lines to thoſe How- 
points: So ſhall you have the Hour-lines in the XquinoRial Dial, C D being the 
Meridian or 12 a clock Line, and A B the Eaft and Weſt Line, being for 6 in the 
Morning at B, and 6 in the Aﬀternoon at A, and fo number'the reff of the Hburs 
in order : You need draw no more hours than from 4 in the morninguneo '$ ar night, 
_ for this Latitude of Briſtol, being near 51 deg.'30 min. © Cs Lonaboatin 
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For the Gnomon or Stile, you muſt have a ſiraight Pin or Wire ſet upright in the 
Center, of ſuch length as you ſee convenient y but it you will have it of ſuch x 
length, as to ſhew the Suns Declination, you rnay find it by the tollowing di- 


reQion; 


To find the length of the Stile, and Semidiameters of the Parallel; of 
Declination by Trigonometry. 


J* it were required to proportion the Stile to the Plane, ſuppoſe the Semidia- 
meter of the greateſt Parallel apon' the Plane were but 6 Inches, and the Paral- 
lel ſhould be of 5 deg. of Declination, the Rule is. 


| Ar the Tangent of 45 deg- — I©.GOOO0 
Is to the Tangent of the Parallel of Declmation 5 deg. — 8.94195 
$0 #4 the Semidiameter of tbe plane 6 inches C 5—— 0.77815 
'* To the length of the Stile 52 parts . 1.72010 


Which ſhews that che length of the Stile muſt be *A parts of an Inch. 


ob By the length|of #heStile, to, find the Semidiameter of the Parallel 
-1::1H 3k of 222i l witnbL © I of Declination. 

2113 1 1139 (3. fill FL STOr 3x. tt 7 | 

the Stile above the Plane to be t Inch, and you were to 
er;of the Tropick, whoſe Declination is known to be 23 d. 


# 
S.. 


| F4 $ob <4) 7 1 
\Jppoſesbe length of 
S Semid 


3om.t Role for this or any. other Parallel of Declination, 
As the Tangent of 45 deg- . =— 0.00000 
© to ra on x y o».cq-n w wv # ww * Ars at Hot torn 
ING anctagh 7 === === "Toad 


[ —_— 
S# is the Co-tangedl of Declination 23 deg. 3 Omy. 10.36170 


I a9”. 5 ne CY T 
| Tote Simi i TRY 5 


Whichſhew+.the Setnidiameter of thy Tropick tobe ®\Inches'32,. $0 if the De- 
clinationbe/2e deg, the Semidiameter will be 2 Inches 74; if 15, gi then 3 2.3 
if 10 ES 24, 3 and (o of any{other.hgight of the 
Stile. MT} \ AYA\- 

."I radar £ fitted as in 
the w8Fipure;” | mu be-faftriedin the lines of Six 
on | ving-the he'G gh to any 
Angle, t _ nomon thereot. "NE, poivt to theLatitude of} the plzce, upon the 
Quadrant G-DF z-which is\ numbred/fram G toward Faith 26, 30, to go 


reels wy, A\ . F FL SY E pn. 8 [ I; [ace 
IS lh is Sons Sin on be Northerly,” the howr-is/ ſhewyby the ſhadow 
hee LOAN he upp fige of thePlanc,: but if Sowthierly7on the under lide 
thereof. .. \ , C Y 4 / / | | . ics / 
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How to niake the dirt&' ZquiniFtial Dial,” or Polar Plane.” 

He XquinoQial Dial we call that which hath his Poles in the AquinoQial | 

l Circle, of which there be three kinds : hn. 8 

x. Thedire& or South Aquinodtial Dial, which faceth the Meridian di- 

rely, having his Poles in the Interſections of the &quingQial and Meridian. ” 

2. The Eaſt or Weſt EquinoGial Dial there axe dizeQ. +. ET, 

3. Adeclining AXquinoQial Plane. OE oe 

How to make the firſt of theſe, draw the Horizontal Line A B, and in the midſt at 
C raiſe the Perpendicular C D, which is the Meridian or 12 a clock Line, LetC D 
be equal to a Chard of 60 degrees, and through D draw che Line FE, paralle] to 
AB; makealſlo DE and CB<qualto DC, have you a Square CD EB. Now 
take one hour with your Compaſles off your Scale, and lay it both ways from E to- 
wards Band D, as Et,E1,E 2; E2, anddraw thepricked Lines from to theſe 
Points. Then drawing a Line-through G, parallel to the Horizon, as FR; you ſhall 
find it cut the former Lines drawn -trom the Center C, in; the Poins I, m, g,05p-: 
through which Points, if you draw Parallcl-Lines to the 12 a clock Line'C D, you 
ſhall have all the afternoon hours as far as 5, and the morning hours mult be drawn 
in like manner and diſtance on the Weſt lide,. from-7 in the morning unto 12, as in 
the Figure following. = Z 

Note, that the height of the Stile is always 3 hours-from the Meridian, a5you ſee 
HG, which you may make with Copper or Braſs Plate, or Iron, in forty as you fee 
ſhadowed, whoſe breadth on the top is hexe HR, which. may be made moxe or lefs 
as you pleaſe. | | 


This 
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This Dial will ſerve inany Latitude, if the Plane be placed parallel to the Planc of 
the hour of 6, and ſo parallel to the Axis of. the World. 
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- How to find the Height of the Stile, and the Hour-diſtances from the 
# Meridian by the. Logarithms., F 


C Ppoſe the length of the Horizontal Line A B or F E be 12 Inches, and that it 
were TQuirta © put oh alt the Hours from 7 in. the Morning ta 5 in che Even- 

ing; here we have for 5 hburs, 6 inches on either fide of the Meridian, wherefore 

allowing 15 degrees for an hour, to find the height of the Stile proceed thus; 


As the Tangent 75 deg. ( for 5 bout J———— IO57195 

Is to the diſtance from the Meridian 6 inches — 077$i5 
Sois the Tangent of 45 Digreti—— — - 100c000 

To the beight of the Stile 1 Inch 2. —_ _— 020620 


And likewiſe the diſtance of the hours of 9 atid 3 from the Meridian will be 
i inch aid ££, parts. 


To find the Hour-diſtances from the Subſtile or hour of 12. 


Fw found the length of the Stile to be 1 inch £4 parts, we find the reſt as 
L ows: 


As for example, for the hours of 11 and 1 ſay, 


A3 the Tangtnt of 45 deg. — — 1000000 
* Erto the Tangent of the Hour from the Meridian 15 deg.— 942805 
Sos the beight of the Stile 1 £3, inches ——— — 020620 


To the diſtance from the Meridian or Subſtiler £7, inch—— 163 425 
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Then the Hour diftance of. 1 | WR An. 

and of 11 taken fypm a Scale of Howrs — 

Inches divided into: 100 parts, deg min. In.  'pax. 

and prick it from C and D | |, ————|—— gerbe ___ 

both ways.on B Aand EFand | 12: | | O .) -$5t ©. 

draw the Hour-lincs parallel to | 12 | -1 I5 0 FERY. > 

the Meridian; and ſo do with |, 29: |: 3: [1.33 ©. 0 i gg 

the other hour diſtances in the 9 3 45 © {1198 

Table until it be finiſhed, 8 4 60 O 2 79 
F-o1iþ 5.9 | 75 O 6 of 
Fs. 29 6 _ 99 O:, | Iifinits : 

CHAP.. Y: 


How to make the Eaſt or Weſt A quinottial Dial;Lat.5 WF] 30 #8; 


Ir, for the Eaſt Plain, draw the Horizontal Line AC B, and on the Center 

C, with a Chord of 60 deg. deſcribe the Semicircle A D B, and prick of the 

Chord of 51 deg. + from AtoD, and the Chord of 38 deg.*fromBtoF, 

and draw the Lines C Dand CF, then making FE and DE equal coCD orCF, 

finiſh the Square C DEF: And ffoin the corher at E, lay down both ways towards 

D and F the hours of 'T and 2, from whence draw Lines to the Center C: Next 

make choice of the height of your Stile, which lay down from C to: G on- the 6 

hour Line, drawing from the Point G a Line perpendicular to the Line of 6, or 

parallel ro CF, as GH, which cuts the former Lines in the Points I K L MH z 

chrough which Points drawing Lines parallel to the hour of 6, you (hall "have the 

morning hours from 6 to'11 3 and the hours before 6,as 5 and 4 as are of the ſame 
giſtance from Six as 7 and 8. : 
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Howto make the Weſt FiquinoGial Dial. 


- He Weſt Plane is Dclineated in all reſpeas like the Eaſt, only when you have 
_ | deſcribed the Sernicircle A D B, you muſt lay the Chord of the Laticude 4x 
deg. * from B which will give the Point'D, and the Chord of 38 deg. + the Com- 
lement of the Eatitude; from A for the Point F 3-then [proceed as before-in the 
| Eaſt Plane; numbring the Hourdines with the hours of 1, 2, 334, 5, 6, 7, and$ 
' Aﬀernoon. >) | 


| _ The Stiles height and heur diſtances, are found by the Logarithm, as in the 
South ZquinoRial Plane, reckoning your hours from 6, which is the Subſtile, 


For Example. 


Suppoſe the diſtance CF for the hour of 1x on the Eaſt Plane, were 37 In- 
ches 2 z The Perpendicular height of the Stile is x Inch, the diſtance G m is 
t-inch 2, and G1 inch, 'Gk #2, and.Gi A of an.inch. _ 


ſk. 


rern——— 
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CHAP. VI. 
Of the kinds of Oblique Dials. 


WW Hat an Oblique Dial is, and why it hath been ſo called, | hath been ſhew- 


td, Chap. 2. 
QDirc, Either CErcQ, 
They beQ or of which 4 Recline, or to the Horizon, 
Declining Ymay be * Z Incline > 


Dire& Dials have their Poles in the Meridian or prime Vertical, Decliners have 
their Polegapfomevot muth,———— 

k Erc& Didſs make &ght'} igles with'the Horizon,  Incliners aud Recliners make 
Oblique Angles therewi \ Wa © 12 be, Wh ; 

Some I both Decline, Recline, or Inclige,. and are the moſt difficult to be 
Ek . ' * wo Age. N \ | | 

The D&\jagtion of a Plane ische Azi al diſtance of its Poles from the Me- 
ridian of Fh pl © Eaſjward or Weſtwhs % X - Wi F f 7 
The Rglinatton pr'Inclination of'q Plane is the Angle made by the Axis of the 
Plane, andthe Axt waar; Horizon. | Y 1 


| 


i 


= k 
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How to make the Vertical Dial, commonly called the Horizontal Dial. 
] Y* firſt the Horizontal-line A B, which.is the Hour-line of 6 $ then take Take off the 


"the Latitude of 54 degl 30 min- from the Gnomon-line, and lay it'd6wn 5*4* of Hours 

both ways from the Center C toAand B; then take the whole line of tht balfs aud 
6 hours, fixing oneleg of your Compaſſes on A, deſcribe a little Arch towards D; Frick frmb 
do the like fromthe Point'B, creffing the former Arch at D 3 ſo draw the Line 4/y0u did the © 
ADand BD. Now upon theſe Lines you muſt place the 6 hours on the Scale from H9%r5,. and 
D unto A, and alſo from-D-unto-B,- thatis the hours of 1, 2;3; 45, from whence draw the quar- 
drawing Lines from the Center C, you ſhall have the hours as you ſce numbred from gs pin 0 4 « 
4 in the morning until 8 incheafternoon,” which ſuffice for this Laticude. relied for ih 2 

For the Sciles height, with a Chord of 60 deg. deſcribe the Arch K E, and lay Hows. 

the Chord of the Latitude 5 1 deg. 3'framy R to.E, then Yromn the Center E diaw the 
Line C E, *which is the Stile for this Dial. _ DE PST es CO Tn 


To find the bour diſtances by the Logarithms. 


Example for 1 hour' from 1'2. | k 
As the Sine of 904d. i to the Sine of the Lafitade 51/430 m.——g89354 
Sous #be Tangent of 15 d. for 1 bir ———— — do 244 


To the Tangent of the Howr diſtance from the Merid. 1 1 4.50 m,—— 932159 


SJ AY ASD 
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In this Table you have the diſtance of 5 HGH nets 
hours on Either fide the Subſtile or hour of {\owrs.| Gr, min. Gr. min- 
12, which take from the Line of Chords, 7 Tangent. 
and prick from the hour of 12 onthe Arch Ons: Figs A TIN 

\. 'KE on cach fide 3. And by.the ſame.Rule | 13. | oo oo 00 ©o 
* that you found the hours 'you may find the I 15 oo 11-50 
+ Quarters, and prick'them off in like man- 2 30 oo 24 20 
nere, .; Z 45 ©O 28 3 

IE re Fra | rm. 

5 75 ©O 7l 06 
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CHAP. VIL 


3 A South or North Horizontal Dial, commonly called, an upright 
North or South Dial, and how to make it. 


Ln His belongs to an upright Wall looking full North or South, and the Plane 


of it lies in the prime Vertical. 
_, » Firſt, draw the Horizontal-line A B, which ſerveth for 6 in the morni 
at A, and6in the afternoon at B then from the Center C lay down from the Line 
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of Latitudes the Complement of the Latitude'3$.3h bath ways, toAand B: Then 
with the whole Line of 6 hougs faom A defcribe 'an Axch towards D, and with the 
fame diſtance from B croſs the ſame Arch, -avd dzaw the two Eines;A D: and B D, 
whereon from D you-mult place the Hours, - as. you ſee by the Figures 14, 2,/3, 4, 5. 
So drawing Linesthrough thoſe Points from the Center C, you ſhall have the hours 
from fix a clock in the morning to fix a clock in the afternoon. Then with the Chord 


of 600n the Center C, defcribe the Semiciscle- A EB, from which-Liae of Chords 


take the Complement of the Latitude 38. 2%; goo lay ef —_—_ _ the TON Lat. 
ag git of the Stile above the Plane, —— 


at EuntoF, fo drawing CF you thall 


OEA5 
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which, if it be for a large Dial againſt a Wall, is beft co bea Rod of Iton; for ſmall Cempt. 38 30 


Dials a Braſs Plate is bet. w 1 eh. jo? 
The South Dial ſhews the Hours from's in the moriing to 6 at night : The other 


hours before and after 6, as far as four and cight, belong to the North face of this 


Dial. | 

The North Plane ſhews the hours from 4 in the morning to 8, and from 4 inthe 
afternoon till $ at night, the Sun ſhining no longer thereon in this Latitude 3 and as 
in che South Plane the Stile points downwards towards the South Pole, fo in the 
North Plane it points upwards towards the North Pole. 


CHAP. IX. 

How to delineate 4 South Plane Reclining 67 deg. in the Latitude 
of 51 deg. 30 min. Northerly. 

T South Recliners or North Incliners, the difference between the Complement 


——  ——— 


of the Laticude of the place z and the Reclination or Inclination is the Stiles 


height. 
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In North Recliners or South Incliners the ſum of cheComplement of the Latitude 
and- the Reclination or Inclination is Stiles height, which if it exceeds £0 deg. 
. ſubtract it from 180 deg. the remainder is the Stiles height. 

Soin-this Plane the Stiles height is 2$ deg. 33 and you may delincate the Plane 
- as if you were to draw an Horizontal Dial ah the Latitude of 28 deg: 4. 
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CHAP. X. 
How to find the Declination of a Plane. 


- both Zenith and Nadir, andthe; Center of the.Earth, as in the Figure Z is 
2 .Zenith ES W N, the Horizon,,. EW is the Horizontal Line drawn upon a 
Wall or Plane, looking full South. or North, its Poles are at S and N in the Meridi- 
an 3 Whereforc it declineth not- ' 


| \ LL perpendicular Planes, as Walls, lie in ſome Azimuth, whoſe Planes cut 


AB isj}a Wall or edge 4a :ffing Eaſt by the Arch S P; to @hich AW orBEare 
equal : lin ole - declinerh tram the Eaſt Azimuth, ſo much! doth its 
Meridian. 

mh a any\Plane decligeth, and (o-in tvs Azimuth it lies, one 
' | ns an begins.tognlighten the Wall, or when he leaves it, then 
is the Sunſin the ſame Artwuth with the Plane of the Wall: Therefore take at that 
inſtant hif Algtude,ahd theredy.get his Azimuth, as in the Sixth Book, ſo adding or 
9 J deg. to the Suns Azimuth, you halt have the declination of the Wall 


But yoda EDennation ; ofa Plane more readily and Sutventathy thus 2 
Upon thePlapetraw an HodzogatTinh, and when..the Sun ſhincs upon the Plane, 
apply the&tokthe fiducial ed of a Scrmicircle, or {ome other Inſtrument fit to take 


etween the San —— and the Azimuth of the Plane,and at the ſame 
-You oblerye this difference of Azimuths let another take the Suns Alti- 
tude: This done, by the Latitude of the place, the Suns Altitude and Declination, 
you 


———— 


i27 


you may find the Suns Azimuth, and this being compared with the Difference of 
the Planes Azimuth therefrom, either wanting or paſt, the Pole of the Plane, will 
give the Planes Declination 3 an Example or two will render it more intelligible. 


Example 1. 


In the Afternoon I obſerve the Sun ( to the Weſtward, ot ) paſt the Pole of the 
Plane 72 deg. and at the ſame time taking the Suns Altitude, thereby I find the Suns 
Azimuth'to be South 62 deg. Welt, and therefore the” Planes Declination'is South 
10 dep. Eaſt; for the Meridian of the place lies beeween the Sun and the Pole of 
the Plane, therefore the difference between 72 deg. and 62 deg. viz. 16 degi is the 
Declination of the Plane 3 and this is eviderit by the preceding Scheme,-whereih 
P © repreſents the Suns Diſtance from the Pole of the Plane, and $ © the Suns 
diftance( or Azimuth ) from the Sonth towards the Weſt, *and .S P the difference 
between thole Arches, is the Declination, of the diſtance of P the Pole of the Plane 
from the South towards the Eaft, | | : : 


 ExampleZ2. 


In the Forenoon the Suns diſtance from the Pole of the Plane wanting ( or to 


the Eaftward thereof ) is Zo eg. and the'Suns Azimuth ( found by its Altitude ) is | 


S 40 E, and the Declination of the Plane is South 10 deg, Eafterly. 

And thus if you draw a Scheme you tnay ſoon reaſon out the Declination, bettex 
then do it-blindfold, by the Rules'commonly given : And this ſerves not only of 
upright Planes, but of Recliners, or Inclinersalſo. 


How to find the Declination by the Needle when the Sun doth not ſhine. 


Pply the North fide of a ſquare Box wherein there js fitted a Magnetical Nee- 
A dle unto the Wall, and hold it Horizontally/as near as you can, that the 
Needle may have liberty to play to and froz and when it ſtands ſtill abſerve upon 
the Limb of the Chard over which it moves, upon what Degree the Needle fiands 3 
for that is the Declination of the Plane, pointed out by the South point of the 
Needle : And it you would know the Coaſt, obſerve, That if the Needle fland 
upon the Eaftfide of the Meridian Line, then is the Declination Weſt 3 'but if ic 
+ ſtand on the Weft fide of the Meridian Line; the Declination is Eaft. 

In uſing the Needle, take theſe Cautjons, 1. That in all places there is a varia- 
tion of the Necdle, which muſt be known and allowed fors 2. That Iron bars and 
Caſements in Windows, as alſo Brick Walls will diſtort the Needle, and therefore 
you muſt not come too near them, but ſet the edge of your Box parallel to thoſe 
Planes at ſomeconvenient diſtance. | 


Y dw od e_s; 


D m— 


\ 


CHAP. XI. 


How to find the requiſites in a Declining Horizontal Dial, commonly 
called a South ere& Decliner, declining from the South Eaſtwards 
32 deg. 3o min. in the Latitude of 511 deg. 3o min; 


drawn upon the Planez wiz. 1, The Subſtiles diſtance from the hour of 12, 
which is Planes Perpendicular. 2. The Sciles height above che Plane, being the 
Angle betwixt the Subftile and the Stile. 3.The Inclination of Meridians,bcing 

the Angle between the two Meridians of the place, = of. the Plane. 4 
| it (0) 


|| upright Decliners we tiiuſt find three things before- the Hour-lines can be 


ws 
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| you | hapce-FE nCto 
H. bp the, neareſt diftance from H:toche Meridian G D, SE boy om Fs j 6 
then 
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Ar the Radins 90 deg ———— - —— 1000006. ." 
Is to the Sine of the Declination.S\E 32 deg- 30m, —-—— 973021 
$o is the Co-tangent of the Latitude 51 d. 30 m. — 990060 


Tothe Tanof the Subftiles diſtance from the Merigian 23 d.$m-= 963081 


For the height of the Stile, take the neareſt diſtance; from Hto the Line A [' = 
HK, and lay the ſame from L to cut the Arch, D A ( extended if need be. )-in N. $6 
meaſure MN, onthe Line of Chords gives: the height of ;the;Stile 31 deg. 2 


By Calculation, ,viz. 


| "W BY z4 Sid 
As the Radius go deg. —_ mn nn 000000 
Ts to the Co-ſine of the Latitude 51: deg. ZO min. mw 6 x 
$0 is the Go-ſine of the Declination. 3 2.deg. 30 min. = 992602 1 
To the height of the Stile 31 deg. 40 min.» mmrnmrtnmmnmmm—— 972 016, 


To find the Juclination of Meridians. 


T Ake the nearcſi diſtance from MtoF E;and lay it on the Meridian 'fromFo ©; 
IF Then take the Diſtance from\O.unto:G, and lay it from O unto P on the Mc- 
ridian ( extended.if need be ) ſo the diſtance from P to M, meaſured on the Line of 
Chords, will be found to be 39 deg, which is in time ( allowing 35 deg. for an hour, 


and 
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and four Minutes to a Degree ) 2 howrs 36 min. So that the Subliile in this Dial falls 
between 9 and 10 of the Clock 1 in the morning. 


PO tn. OW Res is 
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pm_ The Operation by the Logazichms. © — | 
As FL Radius g0 deg. —— ——-- — F Ae 106 *| 
þ to the Sine of the Letitnde 51 deg. 30 min. go 9Bg3 4 
Sou the Co- - tangent of" the Declination J2 deg: 30 ————_—_— 1019 


To the Tay? the Inditargn ls fer. 9. nj. —— —— 1oojp 25 
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How tb draw the Hoap-lines in a Dedinvrg 1 Horiemital, of South 
ereFt Dial, declining 32 deg.3o min. from the South Eaftward, 

the Latitude being 51 org. zo! miſt. | Bo, FE - ; 


. 
. 


Iiſt, draw he tices LineA B, ak. on the. er at C deſcribe! the Sc. 
micircle E B, with the Chord of} 6o deg/:.and from"&and B lay dows 90 deg. 
unto E 3 and draw CE the Merch Line'or You ee 12 the.cake the Sub: 

ſtiles diſtance 23 deg. and" ay it from'E ntoF) and 'from'the  Cem#Gelwrgh 

draw C F K the Subftile 3 then take the Chord of 90 deg. and lay it from F Ph 
ways upon the Arch, and dfaw the Line G H, wheteon lay ray fel heght 31 deg. 

40 min. taken from the Lint of Latitudes; and\laid from Co G and H.. Then take 
the whole Line of 6 hours, and with diſtance from, G the an Argh at K, 

and with the ſame diſtance from B crols the faid Arch, 'and drawthe Lines G K and 
H K,: which laſt Line cuts the Meridian arn; and if you. thealure K n on the Line 
of 6 hours you (hall tind it 2 bours 36 min. being the Inclination- of Mtridians; 

Then take one hour more, which is 3 hours 36 min.+and lay the ſame from K unto 
M and (o increaſing one hour more, you ſhall havethe points }- and S; alſo dimi- 
niſhing one hour leſs than 2 bowrs 36 min. which is 1 howr 6 min. the ſame will reach 
from K to O,and ſo 38 mix. from K to P, Now the ſame diſtances that are laid from 
K towards H, malt be laid from G towards K, in the points x,z,S, T, u; fodraw- 

ing the Lines from the Center C chrough thoſe Points,you ſhall have the Hour: lines, 

as you ce in the Dial following, 
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How to Calculate the hour. diſtauces by the Logarithms. | 
Example. | 


O find the diſtance of the hour of 10 from the Subſtile. The Angle betwixt 
the hour of 10 and the Subſtile is 9 deg. 9 mine. 6 


As the Radius — CE —— —— ] 00000 


Is to the Sine of the Stiles Height 31 deg. 40 min. — —972C13 
Sois #he Tangent of the Angle from the Subſtiles 9 deg. 9 min. —920701 


To the Tangent of the Hour- diſtance fromthe Subſtile 4. d.59 m. —892714 | 


| Andſoyou may find the diſtance of any other hour Line, from the Subſiile, as 
in the following Table, under the Title of bour diſtances. 


o 
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— 
6 ets erat noon ae 


In this Table the Angles of the, houy- | | | 
ines with the Subttile, under the Ticle.of od TEE at TE es; 
bour Angles, axe thus found. From theIn-. _ ane Angler: How! Dif, 
clination, of Meridjans 39 deg. 9 mix. ſub- Rr items 
erat 15 deg. leaves 24. deg. 9 min. tox the 4 | 
hour of 11 from 24 deg. 9 min. ſubtrat 5 |- 165: 521 |x 

15 deg. leaves 9 deg. 9 min. tor the hour of 6 50 51 _—_— 7 
Io then ſubtract g deg. 9 min. from 15 deg, | 7 35. 5t 32 2149 
leaves 5 deg. 51 min, for the hour of 9 to 9 20 51 11 18 
5 deg. 3. ny ann I5 deg. _ 20 deg. 9 5 3 oy 
51 min- tor the hour of 8; and focontinue... |: Mov; 0314: 
oy add.15 deg- till you make $0 deg. 51 4 £ SS K NEE; Sopftite. 


80 52 172 57 


for the hour of 4 in. the Morning ; Like- I1 = : = 4 
wile add 15 deg. to 39 deg- 9 min: makes I2 Jo 9 2 : 
54 Aeg-9 min. tor thehour of 15 and 15 deg. I 36 1 6” Ho 
more makes 69. deg. 9 mix. for the hour 2, 2 69 9g | - 2 
and 15 deg.more makes 84 deg-9-min. tor the 3 84 '9 78 57 


hour of 3g afternoon. — 

Thus was this Table made; and ſo you 
may make one for any Latitude, and far any Declining Dial; and by it prove your , 
former Work : For if you prick from the Subſtile CF the Chord of 4 deg. 50 mins 
and draw a Line from the Center, it will be the Hour-line of 10 3. and prick the 
Chord of 3 deg. 5 min. from the Subſtile, and draw a Line through that Point to 
the Center, and.it will be the Hour line of 9 a.clock 3 andfo of the reſt, as you tind 
them in the laſt Column. | 

Note, That becauſe the Plane declines Eaſt, therefore the Subſiile ſhall decline 
Weſt ; For the Dial being ſuch a Proje&ion of the Sphere, wherein all the uſual 
Lines croſs in the Nodus of the Gaomon, and thencedifperſe them(clves again to- 
wards the Planes therefore that which is Eaſt in the Sphere, will be exprefſed, Weſt 
on the Plane, and contrarily as was ſaid Chap.2. Theorem 11. Again conſider, that 
however the Plane be declined Eaſt or Weſt, the Gnomon is fh1xcd, becauſe it is 
a part of the Axis of the World, or a Line Parallel to it. Now therefore move 
a South Dia!, and make it declive Eaſt, holding the Gnomon unimovable, the 
Welt fide of the Dial will approach nearer to the Gnomon. | 

And it you would draw the North Dial on the oppoſite {ide of this Plane, pro- 
long thoſe Hour-lines, and the Subſtile- upwards beyond the «. enter, and you have 
the North Dial beyond C, or above the Horizontal Line A B, and the South Dial 


bclow it. 


CHAP. XII. 
How to delineate an Eaſt or Weſt Reclining or Inclining Dial. 


Horizontal-line of an Eaft Recliner lieth always in the Meridian of the 
Place : And as all Declining Planes lie in ſome Azimuth, which croſs one 
another in the Zenith and Nadir, fo theſe Reclining Plancs lie in ſome Circle of 
Poſition, which croſs one another in the North and South Points of the'Horizon 3 
which being conſidered, theſe Eaſt and Weſt Incliners and Recliners, ſhall be made 
as eaſily as the upright Decliners. | ; 
For theſe Dials are upright Decliners to thoſe that live go deg. from us North- 
ward or Southward, who have one of their Poles clevated as much as the Comple- 
ment of our Latitude, 


\ $ the Horizontal-line of a South Recliner lieth in the Eaſt Azimuth 3 fo the 


To 
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To find the Reclination or inclination of a Plane, proceed thus : On the Plane 
draw an Horizontal Line, and crols it at right Angles, that Line is the Planes Per- 
pendicular, to which apply the ſireight edge of a long Ruler that may over-hang 
the Plane, and to this edge of the Ruler apply the fiducial Ray of a ſmall Quadrant, 
the plumb lice playing upon the limb of the Quadrant,will give you the Reclinaticn 
or Inclination of the Plane. 


To find the Subſtiles diſtancefrom the hour of 12. by Logarithms. 


As the Radius ——— - a — 1000060 
1s to the Sine Compl. of Reclination 4.5 deg. ——— 984948 
So is the Tangent of the Latitude 51 deg. 30 min. — 1099939 
Tothe T, angent of the Subftiles diftance 4.1 deg. 33 min: 994887 


Or upon Gunter's Ruler, Extend the Compaſſes from the Sine of 90 deg. to the 
Sine of 45 deg. the ſame extent will reach from the Tangent of the Latitude 5 1 deg. 
30 min. to 41 deg. 38 min. \ 


Secondly, The height of the Stile above the Plane is found thus by the Lo- 
garithms. . 


As the Size of 90 Em rr cnn __— 1000000 
To the Sineof 51 deg, 40 min. ——————— 99354 
So is the Sine of Reclination 45 deg. ——— — — —— 984948 


I—_—_. — 


Tothe Sine of the Stiles beight 33 4.36 m.or Pole above the Plane 974302 


Extend the Compaſſes from the Sine of go deg. to the Sine of 51 deg.3o min.the 
ſame Extent will rcach from the Sine of Reclination 45 deg. to 33 deg. 36 min. the 
height of the Stile. 


3.To find the Inclination of Meridians by the Logarithms. 


As the Sine of the Latitude 51 deg. 30 min ———— 9893 54 
To the Sine of 90 deg. — —_ I000000 
 Sois the Sine of the Subſtiles Diſtance 41 deg. 38 min»-————- 982240 


Tothe Sine of Inclination of the Meridians 58 deg. 05 min-— 992986 


Extend the Compaſles from the Sine 51 deg. 30 min. the Sine of 90; the ſame 
Extent will reach from 4.1 deg. 38 min. the Subltiles diſtance, to 58 deg. 05 min. 
which reſolved into time, doth make about 3 honrs, 52. min. and fo the Subſtile will 
fall near the Hour of 8 in the morning. 


To draw the Hour-lines on the Eaft Recliner. 


Raw the Planes Horizontal Line SN, which is hour of 12 in Eaſt and Weſt 
Incliners or Recliners; then with the Chord of 6e deg. deſcribe the Arch 
FARK, and ſet off the Subſiiles Diſtance 41 deg. 38 mix. from N to A, and draw 
the Subſtile C A, and crols it at right Angles with the LineF C K; then ſet off the 
Stiles height 33 deg. 36 min. from AtoB, and draw the Stile CB: Then take off 
the Stiles height 33 deg- 36 min. from the Line of Eatitudes, and lay it from C to 
Fand K, then with the diſtance of 6 hours from the Scale, ſetting your Compaſſes 
atF, and thenat K, deſcribe che two occult Arches at G, and to their interſe&ion 
draw the Lines FGand KG. From the Scale of fix hours take the Inclination of 


Meridians 3 boxrs, 52 min. and laying fromG it will reach toN ( in the Line G : ) 
or 


for the hour of x2, and from K it will reach in the Line TK to the Point where 
the hour of 6 interſects that Line : (o take the diſtance of 4 howurr, 52 min. and ſer 
off from G on the Line F G, Ipy yhe hpyt of! rgfternoon, and the fame diſtance 
from K on the LineGK, for the hour of 7 inthe morning in the ſame manner 


. 
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place the diſtance of 5 bours. $2 min. from G for the hour of 2, and from K.foxithe 


hour of $5 hiewiſe the 'diftanes of 2hours,52 min. hibf2Q for thehobodfli x3 and 
from K for the hour of 5 ; and ſo thediſtance oÞ1:bouyy>F=rtwniiftrdum Gant: for 
the chours off x0 and<4; and. the Uiſtance of! 5 2 mar: 4roth (G-Lor tht hdEr of 5 ; 
through theſe Points draw the hour- Lines, and finiſh your Plane. rgleihb 

The hours proper for this Plane, are from 4.in the Mannyig/tliadnithe Atcer- 
noony-2 yole ol? alt ni boroial? 21: Jaider ancllinM Yo nomniforul dT .- 

If you continue the Subſtile, the Stile and hours of 4, 5, 6,7, and 8 in the 
Morning below the Center C, they ſhew how they will fall upon a Welt Plane 
Inclining 45 deg. with this caution, that the hours of x, 2, &c. in the Afternoon. 
. which are here on the North fide of the Eaft Plane, muſt be placed there on the 
North fide of the Weſt Plane, and fo for the hours of 5,6, 7, and 8, on the South 
tide of the Plage. 
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CHAP. XIV. 
of Declining, (Reclumg, or Inclining Planes. 


% 


* "oh "0 1 are the ad |; Ir theix getmention,” and are of ſeveral 
"A - _ kinds | : 


1 "_Y Reclidzss, Na North Tndlirers, dedining Eaft or W which are of 
—_ Dore *.}. Such.a Recline or Inclige between. the Zenith anc the North ( or 
' Pole,. x (Reclining EDD the South Pole, and the Incliners 

inco 


ce or!Incline to the Pole, and are called Polar 
Bros 1: ling to between the North Pole ahd the Hori- 

ors Beko gjbeNo Pole, and theIncliners the South Pole. | 

LY th Rechi and |-Sourh ners, dining Eaſt-of Weſt, which are 
ff clreedarts : 1. Such 25 Reeline or Incline, % as to rar or the Meri- 

F H Bac, beeween the Zenich'and the EquinoQial. 2, Such as Recline or 
the ain the Point- where the EquinoQial inter- 

L- ſea f- Fs are called EquinoGi 


Yecliners: 3. Such as Recline or Incline fo as 
toi _ __—— [ug 


as = 


uinoRial and the Horizon. 
Þ by : On fi 


3 4g 
% =, 'F — 


= y —ouabs ARE; 
IS _ Son / a = FAV. % - 
Jorg lang Die. 


| Haute Plane declinij 
>tnadeof 51 deg. £ 


In theſe Planes there are four things to be found before we can draw the hour 
Lines. 

1; The difunce of the Meridian C or hour of 12 ) from the Horizontal Line of 
the Plane, or from the Perpendicular thereof. 

2. The Subftites diſtance from the hour of 12, or from the Plancs Perpen- 
dicular. 
3. TheStiles height. | 
4. The Inclination of Mcridians, which are illuſtrated inthe following Scheme. 


eo Ll Redtning eg, In "_ Lati- 
up 7 45 f A 
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© ao ne ch ann 8 ==—_ 0 4 — =" Thraſh hes +, ym by 


WP”. . 
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In this Scheme the Arch FL E is the Plane, Z L the Reclination thereof, 'F E 
the Horizontal Line of the Plane, and An the Vertical Line of the Plane, or the 
Plancs Perpendicular,S n is the Declination of the Plane, m.H P M the Meridjan of 
the Plane or Subſtile, paſſing by the North Poleat P, cutting the Plane at Right An- 
glcs at R, and paſſing through the Pole thereof at H, F o the diſtance of the hour of 
12 from the Planes Horizontal Line; O R the Subſtiles diſtance from the hour of 12, 
R L the Subſtiles diſtance from the Planes Perpendicular,PR the Stiles height or the 
Elavation of the North Pole above the Plane; O PR the Inclination of Meridians. 


To find the diſtance of 12 from the Horizontal Line of the Plane, Gay, 


As the Sine of g0 ——————— 1000000 
To the Sine Comp- of the Recliuation 4.5 deg- —— 984948 
So is the Tangent of Peclination 4.5 deg. — = =—— I000000 
To the Co tangent of 54 deg. 4.5 mins 984948 


Which is the Arch of the Plane between the Horizon and Mcridian, er the di- 
tance of the hour of 12. 
By the Gunter> . 


Extend the Compaſſes from 90 to 45 upon the Sines, the ſame Extent will reach 
from the Co-tangent 45 to Tang, 35. 15. whoſe Comp. 54 deg+ 45 min« is thedi- 
fiance of 12. 


$fſ To 


—_ ———— 
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Pr nn CERES 


Ca ” | + +204. 5 wage from the hour of 12 O R, we muſt find two things 


diutory thereto, viz. N o, the Arch go Meridian between the Plane and the 
Mis, and F o N the Angle bIifixt lanc and the Meridian, 


Tofind NO A- o 4 "4 the Horizon. 
| L 4 
As the Sine of jO% deg. ESC 100C000 
A 991203 


To the Sinfof thſtance 


0 _— 
So is the Sifte of the BaeFingii; a" deg —— — 984948 
F Pl : - : x 4 "Wy Pwr ws 
To _——Y 16 mts ———5 
Pd i/ : DT 
*; i/ JCLIES —_— Ih mt s. 44 3 
fag | Foyer ; 


kak '\ 
om the Ffne of pþ0dgeg- to the Sine of 54; and 45, the 
ie of 43 i 
iff. YEMains t 
Ge7. 1.4 min. | Y / 1 
F, ( cqual toR © P!) which js the Avglc betweaythe Me- 
pn 17 
| ff ** . 


o" — 
- 


: 
| ol ; 
— > te: 3: BW — _ 991203 
4” VT 


| - 


As the\Sine of the 


To the Radius . B+ IQ00000 
So is the\Sine C Tm Declinatios 4.5 deg- - . $84948 
\ ; A— , POOR IA 

Tothe Sh of F O 59 Weg. 59 min«+ — pc 


the Gunter, | 
Extend the Compaſſes frofty. 90, to.the Sine of 54 deg. 4.5 min. the 
ſame Extent will reach from the Sine 
clination betwcen the Meridian and th Co 

2. Tofind the Subſtiles diſtance from the Meridian or hour of 12, O R. 


Ar the Sine of 90 deg, 


(4 —_— _ I 000000 
' To the Co-fine of PO R) 59 deg. 59 min ————— —— 969918 
$014 the Tangent PO 16. 14, | - 946412 


| Te the Tang.of the Subſtiles dif. from 12 OR 8 deg. 17 min. — 916330 
af ie ld Anus Gag 


Extend the Compaſles from the Sine of 90.deg. to the Co-ſine of 59 deg. 59 min. 


the ſame-diftance wil teach from the Tangent of 16. 14. to the Tangent of the Sub- 


file from the Meridian 8 deg. 17 min. 
3+ To find theElevation of the Pole above the Plane or Stiles height. 


As the- Sine of 90 deg. — 2 £4 —. I00000 
Tothe Sint” of PO 16. I4 — c 944646 
Sois the Sine of POR'59 deg. 59 min.——— —— 993746 


9383942 


'Tothe Sine of Þ Rihe Stiles height above the Plane I4. I 


Or, Extend the Compaſſes from the Sine of 90 deg. to the Sine of 16 deg. 14 min. 
the ſame diſtance will reach from the Sine of 59 deg. 59 min. to the Sine 14 deg. 1 m- 
the Stilesheighe, ; | | 


g.tOSine 35.16 N 9, which ſubtrated 
Arch\et the Mexidian tween the 


- Unto 60 deg. fere, the Angle of In- 


4. To 
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4+. To find the Inclination of Meridians. 


As the Size of PO 16. 14 ————_— _————— 94464 
To the Sine of 99 deg, — — - — —— 1000000 
So is the Sine of the Subſtile diſtance 8 deg. 19 — —— — ——— 915857 


———  — —— 


Tothe Tuclination of Meridiuns 31 deg. 1 min. 9710211 


Extend the Compaſſcs from the Sine of 16 deg. 14 min. to the Sinc of go deg. 
the ſame Extent will reach from the Sine of 'the Subſtiles diſtance $ deg. 7 mix. to the 
Sine of the Inclination of both Meridians 3 1 deg. which is 2 hours 4 mix. 


Having got theſe four Requilices, viz. 
1. Thediſiance between the Horizon and the Meridian or hour of 12, 54 deg- 
45 min. 
. 2: The Subſtile diſtance from the Meridian of the Place OR8 deg. 17 min. 
3- The height of the Pole above the Plane or Stiles height P R 14 deg. 1 min. 
4+ Thelaclinationof Meridians 31 dig. 1 min. then proceed to delineate the 
Dial chus. 
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 wardG; and the like do with 3 hours 4 min. 4 bowrs 4 min. and 5 


Firſt, draw the Horizontal Line F ce, and with' the Chord of 60 deg. and ſweep 
the Circle FORe 3 then take off the Chord of 54 deg. 45 min. the diſtance between 
the Horizon and the Meridian, and lay it from F toO : Then take off the Chords 
8 deg. 17 min. the Subſtiles diltance, and Jay it from O to R;, chen from the Center 
draw the hour of 12 and the Subſtile z and croſs the Subſtile at right Angles with 
the LineI1K 3 then take off the Stiles height 14 deg. x mix, from the Line of Lati- 
cudes, and lay it both ways from Cto RandI; then take off the whole Line of 6 
hours, and from K toward G, and from I toward G, firjke the two occult Arches; 
and draw the Lines K- GandIG ; then extend the Compaſſes from G to the Meri- 
dian Line at L, and apply that diſtance co the Line of fix hours, and you will and 
it to be 2 bowrs.4, mix, which is the Inclination of Metidians as before: Then lay 
that diſtance from I toward G, for the. hour of 6. and take ( as before direed ) 
1 boxr, 4 min. and lay it off in the ſame manner from G toward K, and from I to- 
bowrs 4 min. 
Then draw the Hour lincs in your Plane, whether it be a Triangle, Circle, or Squarc, 
for what ſhape ſoever ; and lay off the height of your Stile 14 deg. x min. by the Line 
of Chords, and draw it from the Center,and ſo fititto your Plane, as you may 
{ee in the Figure, and your Dial is done. 


eolbur of I mi 
Ou have ſcen Chap. 14. EaG/and Weſt 
and how they fall out fo be Circley of Pofition. 
I will ſhew you how all ztclining Dials may 
Recliners, for ſome other Laritude 3 fng't [ the Hours drawyr by the Mcthod of 
Chop. 14- gf EFF > - 


wo . | 
h Ld - Þ - 
C -, FP,  & # P 


i, p ; - By 
_ . = 
4 F, 4 - 


uth Plane declining Weſt 45 deg+ Retlining 4.5 deg. as in Chap.1 5. 
Fhe Circles of Pofitioh, /as wh een! ſhewed, do all croſs one another in the 


ſented by P'O, being_the diftance _ur the Meridian ftom the Plane to the North 
Pole, found in Chaps 15."to be 16 deg! 14 min. an eclination in this new 


LR, Being the Angle between 
rmer Chapter to be 59 deg. 


the Plant, {and the Meridian, which wat fohinTin the 
59 ij djs by-the Mcthod iGhey. 15. find thq Meridians diſtance from the 


| d new Reclination/5 
the Subffiles diſtance from the:Meridian, the Scjs height, the Inclination of Me- 
ridians, and/draw: the Hour-lines, according t6 the DireRions given in Chap. 14. 


je 


befordgbing,” 


—_ 
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CHAP.- XVI  1459%k VL 2ihtaD 


Flow to find the Requiſ tes, and how to delineate a ; North Declining 
Recliner, and a South Declining Incliner. | 


6/954 0 Mg iii, 411 [ A51X.A 
Examples, - c ; 406 | FT SF: [51 Ht + 
North Plane Decning 45 deg: [773 Rediing 45h. aSou Pin De 
clining 45 deg» Weſt, Inchinng 45 dget | 411) (199599! *) oe 
7 af gi or: 91 514 


In the folbwing Scheme. M 9d 10 C: uf 2017 Batt o1 


The Circle ES W N is the Horizon, NS the Meridian, FLe the Plane, @L the 
Reclination thereof, F e the Hotizontal Linea che Plane, cf _ Verugl of the 
Plane, SZ orn'N the Declination of the —_ 4. 7. ON axon 


TY 
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In this Plane we muſt find the Meridians Diſtance from the Horizon,the Subſtiles 
diſtance from the Meridian, the Stiles height, and the Inclination of Meridians. 


- - 
F 8g 
= oy h 
, o 
. 


- Mm y 
\ Py % 1 
\ " ) 
& k Fx 
\ \ C 
\ o . gt \ e 
\. V., | _ J : 
% \Þ ; 
1. To find the diſtance of the Meridjavfor hour of 12. from the Horizon. 


As the Sine of 900 — —— _ — 1000000 
To the Co: fine of the Reclination 45 deg ——— —- 984948 
$0 is the Tangent of Declination 45 deg. 1000000 


- T———— 


A ——Q —— _ 


Tothe Tangent Complement of F O 54 deg. 45 min. —— —— 984948 


.. The Meridians difiance from the Horizon. 


111 Byi be Gmnters( 


C.3 


£5 4-4 
ARAMYICL BY \ 


Extend the Compaſſes from the Sine of ge to the Sine of 453 the ſame Extent 
will reach from the Tangent of 4.5 dep:\to'the Tangent of 35 deg. 15 min, which 
ſubtra&ed from 40 deg. there remains 54 deg- 45 min- Es 
--T6find the Sbbflilesifiance fromthe Meridian OR; firſt find S O the diſtance 
in the Meridian between the Horizon and the Plane'; fecondly, SO F <qual ta 
P ORthe Angle between the Plane and the Meridian. 

To find the Arch of the Mcridialv between the Horizon and the Plane S O, thus : 


Fr IH the Sins of JO ——— 2 USAF SOPET WY - 1000000 
*07 1 \{o $0 tbe Sint of the: Arch of the*Plant between the Horizon and C ho 
Meridian F O 54. 45 —tin non _— 99 0203 
So is tbe Sine of Reclination 45 rms _m—_ 984948 
To the Sine of the Arch of the Meridian botween the _ es 
and PlaneS O 35 deg. 16 min. | Fe 


By 
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1 By the Ci. SAC NUu? 4.) | 78 


F 


N } : 
190 ? 


Extend he Conipift From the Si ind of 90s to the Site X's 54 up No 
fame Extent 'will reach fromthe Sine of 45 teg. -to- the" Sine of $0 

which 35 4ez. x6 mi. taken out oF gow and remains 'O: "FY hy [, 
Arch ot the 'Metidian bees the Zen athie _ o_ hg Heer 
Complement of the Lati inde LE P38 "g © mi. i make min. i : 
Arch of the Meridiantbetweenthe gd Pte Phi, Tk td." by ia 

the Meridian ard the Platt FOS, 'or P* E IE Ar. — e + 104 2113 10 


x N2NE > 19 e200 3711 Ws 6005 phat 92mio: 

As tbe Sine of the wo pie 4 de 12fl1 
Is Sin of the TAR Find %u —_ To 1:47 Tn 

Sois the Co-fine Z be Declinarion FS 45 5 deg. — rm 984948 


DYQ 24 BRIAN CL 9640 Av ——— 
To the "ihe ” 7 Avele® O $59 We 59 Mn ——— 993745 


. cx By Gunter's Rule. 


Extend the Compaſſes ftghe Sinc of 54 deg. 45 min. to. the Sine of gc dege 
the ſame Extent will reaoh frorf the Sine ot 45 deg. to the Sine of 59 deg. 59 min. 
the Angle between the Meridian and the Plane. 

2. Toficd the Subſhler diftanco O R. 


As. the Sine of t| the Angle at R go deg. ——— ———— -—————1000009 


Sub the Tokgits of the Side ry 


Fo thyTngen of the $ fiteo R 26 deg. 27 min. 
EI OSk.: Fo.the Gihr. 


GG EB GHG uw wes c. 


$3 Lee. 33 min. whole O to\ 80 deg- is 96 Ag 27 
3. For the Height 7 ; Pole abore 


As tbe Radius bf + 
To the Sine of PO "14/17 
« las 59 deg; I. —; 


the Sine of the "64 bei 's P 5 eg = 42 107 
4+. To find the Inclination a OPR. 


= 

As the Sinc of P O 95 deg, min= — 
To the Radius — " HONEST 
$0 is the Sine of OR the Subſtiles diffauce 9 


To the Sine of OP R the Inclinat. Merid. 95 deg. 35 min. 


999793 


Which 95 deg, 35 min. reduced to time take 6 howrs, 22 min« 


Having found the diſtance of the hour of 12 from the dais 54 deg. 45 mins 
the Subſiiles diſtance from the hour of 12, 96 deg. 27 min. the Stiles height 59 deg. 
49 min. and the Inclination of Meridians 95 deg. 35 min. or 6 howrs 22 min. proceed 
todelineate the Southwelt Incliner,by the direRions given in Cha.15.or briefly _—_ 

et 
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Set off the hour of 12 from the Horizon F G and the Subftile C D from the hour of 
12:and the Stile C E from the Subftile by a Line of Chorxds,croſs the Subſtile at right 
Angles with the Line A C B, and layingoff the Lines height ( by the Line of La- 
titudes ) from C to A and B, drawing D Band D Afrom thoſe two Points Aand B, 
with the diſtance of {1x hours interles the Subſtile in the Point D. The Inclination 
of Meridians being 6 boure, 22 min. lay off 5 beurs 22 min. and 4 bours 22 min. (by 
theLine of 6 hours ) from D towards A for the hours of 1 and 2, and the ſame 
diſtances from B towards D, for the hours of 7 and 85 likewiſe 3 bowrs 22 min. 
2 bours 22; min. 1 boxr 22 min. from D for the hours of 3, 4, and 5, and from B 
for the Points o, p,andq and laſily 22 min. from D: for the hour of 6. Note, 
the Points o, p, and q areto draw the hours of 9, 10, and 11 in the forenoon, on the 


other {ide the Center C. nn dow | <. 
The hours proper for this Plane are fromg in the morning to'8 at night. 


S4.0208 1. 1 
A South Plaze Declining 45 deg. Weſt Inclining 45 deg. 
YEE - TIS 
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CHAP. XVIIL 


Flow to delineate ſuch Planes wherein the Stiles. beight 1s ſmall, pA 
5s exceeding 15 degrees. | 


unhandſom, and almoſt uſeleſs, and therefore we commonly inlarge them, by 
removing the Center of the hour-lines beyond the Dial Plane, drawing them 
- by two Contingent Lincs, by the help of Lines on the Mathematical Scale, called 
the greater and leſſer Pole ; as follows. {orb 


| theſe Planes the hour-lines fall ſo near the Subſtile, that they make the Dial 


Foran Example, we will take the South Plane in Chap.15, which declines 45 deg. 
Welicrly, and reclines 45 deg. In this Plane the Subftiles diſtance from the Hori- 
Zon is 63 deg. 02 min. for the Meridians diſtance from the Horizon was found to be 
54 deg. 45 min. and the diſtance from the Meridian to the Subſtile 8 deg. 17 min. the 
fame way, which added to 54 deg. 4.5 min. makes 63 deg. 02 min.the Stiles height 
is 14 deg. 0) min. and the Inclination of Meridians in time 2 hours 04 min, Now 
proceed to draw the Hour-lines on the Plane thus. | 


A Southweſt Plane Declining 45 deg. and Reclining 45 dee. 


_— 
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From the Herizontal Line A B {ct off the Subſtiles diſtance 63 deg. 02 min. and 
from the Subliile the Stiles height 14 deg. 01 min. by the Line of Chords, and draw 
the Subſtile AC and the Stile A Ez and trom a convenient Point in the Subſtile as at 
C. draw the contingent Line DF at right Angles therewith 3 then from the Line 
called the greater Pole, take the diſtance of z hours, and ſetting your Compaſſesac 
C, deſcribe the occult Archat G, and from the Point C draw the Line C E GPer- 
pendicular to the Stile A E ip the Pojnt E, and with. the Diſtance E G, upon the 
Point H,deſcribe the occult Arch at Land by the Arches G and I draw the toucht line 
I G for the inlarged Stile: Then take the diſtance of 3 hours from the Line calfed 
the lefſcr Pole, and ſeeding your Compaſſes at I deſcribe the Archat K, a Ruler laid 
from C to touch the Arch K, ſhall croſs the Subſtile in the Point L, from which 
Point draw the Contingent Line MN at right Angles with the Subftiſe. Take the 
Inclination of Mcridians 2 hours 04 mix. of the __ Pole, and place it on the 
greater Contingent Line, from C towards D, and 2 hours 04 min. from the Ifler 
Pole, and place it on the leſſer Contingent Line, from L towards M, and by theſe 
two Points on the two Contingent Lines draw the hour of 123 likewiſe place 
3 bours 04 min. of the greater Pole on the greater contingent Line, and che ſame 
diftance of the 1efſcr Pole on the Ilex Contingent, for the hour of 11, alſo 4 howys 
o4 min. of the greater Pole, on the greater Contingent Line from C towards D, 
and 4 bowrs 04 min.of tbe leſſer Pole, on the Icfler Contingent Line from L toward 
M, for the hour ©! 105 likewiſe the diſtances of 1 bour 04 min. and © howr 4 mins. 
from the greater and lefſex Pole, on the greater and Icfler Contingent Lines, trom 
Cand L tor the hours of 1 and 2. Subtract 4 mix. from 1 hoxr or 60 min. and the 
remainder 56 mix. take fromthe greater, and alfo from the leflex Pole, and placc it 
on the greater and Icfſer Contingent Lines, from C and L towards F and N for 
the hour of 3; after the ſame manner = the diliances of 1 howr 56 min. of 2 boxers 

6 min. and of 3 bours.56 min. taken from the greater and Icfſcr Pole, or the greater 
and leſſer Contingent Lines for the hours of 4.,5,and 6 3 and by theſe Points oa both 
Contingent Lines draw your Hour-lines, and finiſh your Scile and Dial. 

If theſe dirctions be carefully obſerved, you may thereby inlarge any Plane in 
which the Hour-lines fali too near the Subtiile, by reafon of the ſmall Elevation of 
the Stile, whether the ſame be a direc Recliner or Incliner, an upright tor Decli- 
ner,or an Inclining Dccliner, or Reeling Declining Plane. 


| —_— — 


CHAP. XIX. 
How to draw a reflefied Dial upon the Cieling of a Room. 


Heſe Dials fſhew the Hour of the day by the Sun beams reficed from a 
piece of poliſhed glaſs, with a bright ſpot among the Hour-lines drawn 
on the Cicling. —TFhe eafieft of thele Dials are thoſe which are r<flccd 

from a piece of glaſs, whoſe upper Plane is exaQtly parallel to the Horizon, but the 
laſs may be bclt placcd after the Dial is drawn upon the Cicling, therefore we ſhall 

ne you tirſt of all bow to delineate the (ame, and” then to place the glaſs. A 

Cicling Dial drawn for a Glaſs placed Horizontally is an Horizontal Dial inverted, 

the Center thereot being in-the Meridian Line on the Cicling extended without the 

Room. . PS 

Before you can delineate your Dial,you muſt chuſe a convenient place in the Tran- 
ſum or Stroke of the Window to place a ſmall glaſs of £ of an Inch Diameter, and 
therc making a mark for the Center of your glaſs, proceed to find a Meridian Line 
ifluing from that Center as follows. When the Sun ſhines upon the Window, be- 
ig 3 hours or more before or after 12, faſten a ſmall Packthread from the Center 
of the glaſs perpendicularly to the Cicling, or to the Frame of the Window, the 

perpendicularity of the thread may be tried by gently applying the tiducial edge of a 

Quadrant thereto, or by a plumb-linc, then faften another thread alfo to che ſaid 

Center 


"I 


RY$i 


Cie RIX. Tho? of Dialing. © | 


Center, and extend it Horizontally to the oppoſite fide of the Room, where faſten 
it fo, that the ſhadow of the Perpendicular thread may fall thereon, -which may be 
exaQRly found by applying a white Paſtboard under the Horizontal thread, alſo let 
there be an Aſſiſtant ready to take the Suns Altitude with'# adrant, and when you 
find che ſhadowrof (the! ndieular thread*to' fall 'precife pn 'the Horizontal 
thread, at that inftant-let your Aſſibant diligently obſerve the'Stins Altitude, and 
note it down , then by the Suns Altitude obſerved, the Latitude of the place aqd the 
Declinatigzicfithe Sun being known, y6a-may find the Suns Azimuth fronti"the 


Meridian, as hath been already fhewn; then provide a ſheet of large and fliff Paſt- ,,.,, agon 


board, upon which deſcribe the Arch of a Circle as large as the Paſtboaxd will ad- mical Prob. 
mit, and draw a Linc from the:Center, therepf;. repreſenting che SunsAzimuth at Book 6, 


the time you took it, then by-a$eQor; having-a" Line of Chords ifluing from the 
Center, ( fitting the Radius-of-the Arch into the Chord of 66 deg:) lay;the Chord 
of the Suns Azimuth from the Meridian according to its proper Coaſt, on the Arch 
drawn on the Paſtboard, from the Line drawn thereon, where.the Compaſſes reſt, 
through chat point draw a Line from the Center which repreſents the Meridian 
Line. Lay. this Paſiboard ſo, that the Center of the Circle drawn thereon may 
agree with the Center of the glaſs, and that-the Line drawn on the Paſtboard re- 
preſenting the Suns Azimuch, be Placed under the Horizontal-thread ſtrained in the 
Room,and exaQly agreeing therewith 3 this done; faſten the Paſtboard to the Tran- 
fum of the Window Horizontally with (mall nails;then looſe the Horizontal thread, 
and bring it exaQly over the Meridian Line drawn on the Paſtboard, and faſten it fo 


to the oppoſite fide. of the Room Horizontally, and fo it becomes a Meridian Line ; | 


and this Meridian Line may be transferred. to the Cieling by a plamb-lime applied 
from (cveral points in the Cieling ,ſo as to touch this thread repreſenting the Meridi- 
an, a Line drawn by theſe Points is a Meridian Line'on the Ciecling, as ABCK in 
the following Scheme, | \} Ft 

Now to draw the Hour-linesz extend a thread from the Center of the glaſs at 
D, to the Point Cin the Meridian on the Cieling, fo that the Line C D may make 
an Angle of 38 deg. 3 with the Meridian, which may be found by applying the fi- 
ducial edge of a Quadrant thereto; from the Point C draw CP at right Angles with 
the Meridian; chen meaſure CD, which we will ſuppoſe cobe 63 Inches Z;, then to 
find the diſtances CE, CF, C G,e&c. upon the Line CP for drawing the Hour-lines 
proceed thus, ſay, 


As Radius And, fr Radius. +2 
To C D 63 p. ToCD 63 o& Bat 5 
So is Tang.15 deg. for 1 bour Soi Tang. 30 dep. for 2 bonrs 
To CE 16 4 ToGF38 Fu rams nm wot 17 


And (6 for C G, CH, &«. as in the Table following the Scheme. Then draw an- 
other Lineas K O parallel toC P, and ſuppoſe the diftance C K to be 47 Inches 3 
then to find the difiances K L,K M, KN, &. fitfit'find A K, thus, 


As the Sineof D AC 51 deg. 30 mins | 
ToCD63 7, Iucher © CwWhich added.to CK 47 Inches 
So is Radius nh makes AK 128 Inches. 
To A C 81 Inches. ug 


Thenfind K $ which is parallel toC D, thus, 


As Radius 

To AK 128 Inches 

Soi SineK AS 514d. 30m. 
To K $S 101 Inches. | 


Then to find the diftances KL, KM; KN,&4. ptoceed thus, © 
Tet 2 | Say, 
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"lon: Say, bo 
"Ar Rodige 
.. ToKsS 104. Irobes F 
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And, Go 
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To KL 
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| Andean mine dE, S+.a5 in the afoccad Table, ay 
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Inches. pare | Inches. par.| 
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C I 236 5 | KR ,P 373 6 


Note, You wh extend the Lines C P and K O on both fades of the Meridian A K 
as far as you can, andalſoſct off the diſtances CE, CF, C G, eve. and K L, K M, 
K ©, &. on both fides the faid Meridian, and by thoſs Points draw theHour-lines 
of 11, 10, 9, &c- on the Weſt fide of the Meridian, and the hours of x, 2» 3, &c- 0n 
the Eaft _ of the pn and finiflygur Dial. 


To 


7 OI In oe 2 _—_— 


Mo P 


To place t Horizontal, take theſe DixeQions. When you find it to be near 
12at Noon, by Quadrant or Sun-Dial, fix the glaſs in the hole appointed for it 
with ſome Putty, as near Horizontal as you can, then with a Quadrant take the Al- 
titude of the Sup, ; and obſerve the place where the Spot refleed from the glaſs falls 
on the Cieling, and make a mark there, then extend a thread from the Center of the 


glaſs to the mark on the Cicling, and apply the fiducial edge of the Quadrant therc-' 


to, and thereby find what Angle the (aid thread makes with the Horizon, which if 
it be the ſame with the Suns Altitude, the glaſs is well placed, bat if it differ there- 
from, then you muſt remove the glaſs accordibg to diſcretion, till it agree with the 
Altitude of the Sun, which you muſt examine by ſeveral trials, and fo fix it with 
Putty or Cement. | 8 

Note, you muſt rab off the poliſh of the glaſs on the backſide thereof with a Pus 
mice ſtone, or elle it will refle& a double ſpor. 
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it be vequirtd. * of on) a0 
{CTIA nor 201 Sorrty 2 IA ov cn 
Globe, faith Euclid, is made by the, Rozati 
meter fixed. This Dial,if Univerſal, will wan 
 foſetic, and it muſt move in an Koxizon, as the ;ulual Globes do x ;whoſe* 
Zquator let be divided into 24 Hours. ” ; 


uy 4 p nork - p I tl = 120Y, 13] ,$1351 
How to make an Univerſal Dial onus (lqbe ;, and i cover itof. 
1 { nt 2-Reqm' il) 


- - 
: 


tQTi's 


* 


. 6 40, INGO 2? T3120: 31:3 amd 25921 
You may ce the Figure on the top of the. dial in the. Ticle of this Seventy; 


Book. . | .:{\ VOSS þ 57% 

This Globe is to be ſet to the Elevation of the Pole, the hour of 12 being in the 
Meridian, and hath two Gnomons proportioned to the Pelar Circles, which are 
divided into 24 Hours, and ſerves for a North and South Polar Dial; and to the 
Poles is fitted a movable Semicircle. 

To find the hour of the day, turn the Semicircle till it caſt no ſhadow ; Then 
doth it croſs the EquinoQial in the hour of the day. 

If you defire to cover the Globe, and draw Lines thereon, doit thus : With a 


\#w of Calapers meaſure the Diameter of the Globe you intend to cover 3 which | 


ing known, find the Circumference thus. 

Mulciply the Diameter by 22, and divide the Produ@ by 7, and you have your 
defire. | 

Let the Circumference found be the Line EF, which divide into 12 equal 
; parts3 at thediſtanceof three of thoſe parts from E and F draw the Lines A B and 

CD parallel to EF. 


t07 8. k | 
', 
F # £ : 7 
4 > bas. 0 Fr? FI vey Soft (22511 
» of ,«/ Semigirele, keeping the Dies 1 
the aid. of a Magnetizal Needlo / 


: 
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Divide the Lines E G and F H being of 


the of FE, into 12 equal parts; 
ot po Compaſſes at E bo3 exe 
them to F, and deſcribe the Arch B C, 
then, ſet your Compaſſes in H, and extend | 
them\to- x, and? deſcribe the Arch BrC; © 
ſo place your Compaſſes in F, and-extend - 
them toE, and deſcribe the Arch AED; 
then place them in G, and extend them to 

Ir, and deſcribe the Arch A 11 D; and fo 
you- maſt-deſcribe the other C_—_ N.; 
Segments + comprehenders cen ' 

Arches being cut out with the point of a 
Pen-knife, and paſted upon the Globe will 
make a Coyer for it. 


To Paint and finiſh the Dials, ready to be ſet up in their places. 


'Or to faſten the Stile into the Plane, if it be of Wood, you muſt have a ſmall 
thin Chizel, Gouge, and Gimblet, to let in the Stile, be it round as a rod of 
Iron, or a piece of Braſs, Jet in with a Foot an inch and half, more or leſs, as you 
ſee convenient 3 and in the Wood make ſuch little Mortiſes as juſt the breadth and 
length of the foot of the Stilez and if it comes thorow, to clinch on the other 
fide, then it is faſt. 
If it is in Freeſione, your Dial drawn firſt in Paper, lay it upon the Plane as it 
ſhould be 3 then cut out the Subftile-line as near its breadth as. you can, and only 


leave ſo much as will juſt hold it together. The Paper laid as before on the _—_ 
with 


__—_—— 
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with a Black-lead Peniil, or ſuch like, draw the Subſtile Line whereit ſtood in the 
Paper, and with a (mall Chifſcl make ſuch Mortiſes.in that Line as arc antwerablc to 
the foot of thc Stile 3 and crook his Foot, and put it into; its places then with a 
ſmall Ladle and ſome Lead melted, put the Stile perpendicular with the Plane, and 
pour in the |. cad into.the Martife until it is full; and when it is cold, theniwith's 
blunt Chiſſcl harden the Lead in on each fide of the Stile or Gnomon ;- And: if the 
Montife ſhould be too wide, or broken, and. not even with the Plane, the wet 
ſome flower of Alabaſter, ( as you may have it fit for that purpoſe at any Maſons ) 
and as ſoon as it is wet make a Plaſter,and fo ſmooth it, and ſpread it even and plain; 
and it is preſently dry. Now have you the Stile faſt; | 

To Paint them, you muſt firſt Prime them: The Prime is made thus; Take an 
equal quantity of Bole Armoniack and Red Lead; well grounditogether with Lin- 
ſced Oyl, and well rubbed in withza Bratt ov Penſill tothe Plane; that being dry; 
for the outlide colour. it is White Lead or Cerufe well greund together with Lin- 
ſeed Oyl. Buy the White Lead, and grind it to'a Powder, and put it into Wa- 
ter until it become as thick as Pap, and let it dryz then it'is for your uſe to grind: 
with Oyl. 

For che Hour-lanesa Vermilion, and apart Red Lead, well ground together with 
Lindſced Oyl, with a {mall quantity;of Oyliob-Spikte, or Turpentine that will dure, 
and make the Lines ſhine, | 

For a Gold Border, mb-the Bordev well! with\the white Ceruſe 3 be ſure it be 
very thick in the Bordev : Then with Blue Smalts: firew very thick the Border 


while it is wet and: when: it is- dry, wing; that whictris looſe off, and fave it in a : 
Paper. | | 

Take Red Leadand white Lead; as much/Red: Lead again asWhite, or Yellow 
Oker, well ground with: Oylob Spike or. Turpentine3 this is the Siſe : Then draw ' 


with that the Figure you would have inGold, and when it is ſo dry that it will not 
come off on your Fingers by aflight touch, lay» on'the Gold'z and when it is tho- 
rowly dry, wing it off. 

How to make a.gaod'Black, to ſhadow or-make Figures. Grind well with Linſced 
Oy! Lamp-black, with.fome Verdigreaſc, and that is a frrm-Black; The like you may 
do with all other Colours, as you fancy for ſuch Work: 


A Receipt for Red Ink, . 


| Irſt, Steep one peny-worth of Brazeel Wood all night in Urin ; then boil it 
F well and ſtrain itz then bruſe two peny-worth of Cochineel, and boil it, and 
put in it the bigneſs of a Hens Egg of Roch Allom, that brings ic to acoloar, and 
then it is for your turn. 
To Paint Freeftane, waſh the Stone with Oyl,_ and then all the Colours before . 
may be uſed, as direced. 


How to cleanſe a Pi@nte. 


Ake blue Sryalts;.temped/itin Watrx;, and\rubithiePiRbre with it, andafter 
T wipe it with a Linnen Cloth, which Cloth ſhould be dipped in Beer,or other- 
wiſe with a dry Cloth, and it is clean. 


To cleanſe a Gold Border: 


Aſh it with Beer, and dry it, and then cleanſe it with Linſeed Oyl. ; 
Maſticous is a fine yellow, ground with fome Oyl of Spike or Turpentine. 
Biceis a good blue Colouring, to be ground with Linſeed Oyl and Red Lead. 
Aud Spaniſh Brown will ke a laſting Colour for coarle Work: 


To 
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Togrind Gold to Write and Paint. 


l . Ake as many Leaves of Gold as you pleaſe, Honey three or four drops 5 Mix 
T -and grind theſe, and keep it in ſome Bone Veſſel, If you will write with it, 
add ſome Gum-water, and it will be Excellent. 


. 


—_—_—— 
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O7434.116, Met. al Cuniis flaunt, omniſque vagans formatur Imago« 
Ipſa quogue aſſiduo labuntur tempora mots. 


All things paſs on ; Thoſe Creatures which are made, 
Fail, and by Time's affiduate motion fade. 

Much hke the Running Stream, which cannot ſlay, 
No . more can the light Hours that pofte away. 
But as one Billow, haſt'ning to the Shore, 

Impels another, and till that before 

Is by the following driv'nz fo we conclude 

Of Time, it fo flies, and is fo purſu'd. 

The Hours are always new; and what hath been 
Is never more to be perceiv'd or (cen : | | 
That daily grows, which had before no ground ; 
And. Minutes, paſt once, never more are fonnd. 


Lib, Eleg-s: +. Labitay occulte follitque volubilis eras. 


The fretting Age deceives, and ficaling glides ; 
And the ſwift Year on looſe-rein'd Horſes ridcs. 


Dnid non lougs dies? Quid non conſumitis Anni ? 


The End of the Seventh Bock. N 
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Some Uſes of the following Tables of Logarithms, 


Sines, and Tangents. 


ted for propagating the Arts Mathematica], and eſpecially that of Trigo- 

nometry, Lagarithms,invented by the Right Honourable the Lord Napier, 
Baron of Marcheſfton, may challenge the priority, and the Tables of Artificial Sines 
and Tangents,compoſed by Mr Edmund Gunter Profeſſor of Aſtronomy in Greſham- 
College, Loudon; tor that they expedite the Arithmetical Work in moſt Queſtions 3 
Mulciplication being performed by Addition, and Diviſion by Subtra&tion, the 
Square Root extraced-by Bipartition, and the Cubique Root by Tripartition: So 
that by help of theſe Numbers. and the aforeſaid Sines and'Tangents, more may be 
performed in the ſpace of an Hour, than by Natural Numbers, or by Vulgar Arith- 
metick can be in fix. Now of what frequent uſe the DoqGrine of Triangles, both 
Plane and Spherical, is in Aſtronomy ( tor the Reſolution of 'which the Tables fo}- 
lowing chicfly ſerve ) let the preceded Work teftifie. And therefore I think-it not 
amiſs here in this place to inſert ſome few Propoſitions, to ſhew the Ule of the Ta- 
bles of Logarithms and of Sinesand Tangent: following. 0 


\ Mongſt the many admirable ways that have been from time to 'time inven- 


PROBL. I. 
How #0 find the Logarithms of any Number- nnder 1000. 


Very Page in the Table of Logarithms is divided into 1x Columns ; in the 
firſt of which Columns, having the Letter N at the Head thereof, are all. 
Numbers ſucceſſively continued from 1 to 1000 : So that to find the Logarithms of 
any Number, is no more but to find the Number in the iirft Column, and in the 
ſecond Column you ſhall have the Logarithm anſwering thereunto. 

. Example. Let the Number given be 415, and it 'it is required to find the Loga- 
rithm thereof, in the Table of Logarithms, in the fixſt Column thereot, under the 
L<ctter N, I find the Number 415; and right againſt it in the next Colamn T find 
618048, which is the Logarithmot 415. In the ſame manner you may. find the 
Loagarithm of any number under 10003 as the Logarithm of 506 is 704.151,and the 
Logarithm of 990 is 954243, &c. | 7 

But here is to be noted, That before every Logarithm muſt be placed his proper 
Characeriſtick 3 viz. If the Number conliſt bur of one Figure, as all Numbers un- 
der 10, then the CharaRteriftick is 0 if the Number conſift of two Figures, as all 
Numbers between x0 and 100,then the CharaReriſtick is 1 3 it the Number confiſt 
of three Figures, as all Numbers between 100 and 1000, then the Charactcriliick is 
2; and if the Number conſiſts of four Figures, as all between 10co and 10000, the 
Chara&eriſtick muſt be three. In brief, the CharaQteriſtick of any Logarithn mult 
conſiſt of an Unit leſs than the given Number hath places : And: by obſerving thi$ 
Rule, the Logarithm of 4.15 will be 2.618048,and the Logarithm of 506 15 2.704 151, 
and the Logarithm of g00 is 2.954243, &c- 


PROBL. II. 


A Logarithm being given, to find the Abſolute Number thereunto belonging,by the former 
Obſervation 3; the Charatteriftick will declare of what Number of Places the Abſolute 
Number confifts. 

Example. | | 

F.. Et the Logarithm givenbe 2.164353 3 now becauſe the CharaQeriftick is 2, I 

know by it the Abſolute Nember confifteth of three places, and therefore may 
be found in the ſecond Column of the Logarizhm Tables, againſt it I find 146,which 


is the Abſolute Number anſwering to the Logarithm of 2.164353» 
nun PROBE. 
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PROBL. IIL 
How to find be Logarithm of a Number that confiteth of four Places. 


Ou muſt find the three firſt Figures of the given number in the firſt Column, as 
Y before, and ſeek the lalt Figure thereof amongſt the great Figures in the head of 
the Page 3 and in the common Area or meeting of theſe two Lines is the Logarithm 
youdeire, if before it you add or prefix its proper CharaQeriljick, 

.. Letit berequircd to find the Logarithm of 5745 3 1 tind 574, the three 
firſt Figures, in the firſt Column, and 5, the laſt Figure in the head of the Table; 
then going down from 5 in the head of che Table, untill I come againſt 574, in the 
firſt Columo, there I find 759290, before which I place. 3 for the CharaRteriftick, 
and it makes 3.759290, and that is the Logarithm (ought for. 


PROBL. Iv. 


Any Number of Degrees and Minutes being given,to find the Artificial Sixe aud Taugem 
thereof. 


Drit it were required to find the Sine of 21 deg. 24 mix. I turn to the Sines 
A in the Table, and in the head thereof I find Degrees 213 then in the firſt 
Column ( under M ) I fivd 24, and right againſt it is 9.562146 for the Sine, and © 
9593170 for the Tangent of 21 deg. 24 min. But ſuppole it were required to find 
the Sine or Tangent of 56 deg- 35 min. Note, all under 45 deg. are found in the 
head, and the odd mix. in the lett hand 3 and all above 45 deg. arc found in the foot 
of the Table, and the mx. in the laſt Column towards the right hand 3 as io this Ex- 
ample the Sinc of 56 deg. 35 min. is 9. 921524; and the'Tangent is 10.180590, 


PROBL. V. 
If any Sine or Tangent be given, to find what Degrees and Minutes anſwer thereunto. 


Uppole 9.584663 were a Since given, I look for the Number in the Table of 

Sines, and I find it ſtand againlt 22 deg. 36 min. and therefore is the Sine there- 

of. As admit 9.624330 were a. Tangent given, look for the Number in the Column 
of be w4s pay and I tind ſtand againſt it 22 deg. 5o min. The ſame muſt be done for 

any OtncEr. | 


Advertiſements. 
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Advertiſement. 


Ote that the Tnftruments mentioned in this Book, or axy other for the Mathematical 
1 Pradice, either in Silver, Braſs, or Wood, are accurately made by Walter Hayes 
at the Croſs daggers in Moor- fields, next door to the Popes-head Tavern, where you 
may be furniſhed with all ſorts of Maps, Globes, Sea-plats, Carpenters Rules, Poſt, 
aud Pocket Dials for any Latitude at reaſonable Rates. 


6 - Advertiſement. 
Hoſe moſt famous Cathartique and Dinretique Pills, ſo eminently known to be the only 
ſafe Medicine againſt the DROPSIE : Wherewith was not only Cnred his Late 
Grace George Duke of Albemarle, 3» the year 1669 3 but many bundreds before and 
ſince of tbe aforeſaid Diftempers, with ſeveral other deſperate Diſeaſes : are ſtill faith- 
full prepared by William Sermon Doftor of Phyfick, one of His Majeſties Phyſicians in 
Ordinary. Which Pills, beyond any ever yet extant, are certainly found to be the choiceſt 
Remedy againſt theSCURVY with all other Sharp, Salt, Brinifh, and Watry Hu- 
morrs. They belp the Kings Evil, and cauſe all manuer of Fiſtula's, Ulcers, Cancers, 
Leprous Itch, and ſpreading Sores, in what part ſoever, in due time to become whole : 
Tbey bighly ſweeten the Blood; prevent the Meaſels, Small Pox, or Peſtilential Diſeaſes ; 
being the beſt Purge after either : And kills Worms of all ſorts moſt certainly : In order to 
which is a Golden Eſſence, drawn from the whole Maſs or Compoſition, for the benefit of 
Cbildren that cannot take Pills : Which Pills and Eſſence may not only be bad from the 
Dodors own bands at bis Houſe near the Sign of Goldſmiths-Hall iz Eaftharding; ſtreet, 
between Fetter-lane and Shoe-lane, London; but of bis trufty Friend My. Edward 
Thomas Bookseller, at the Adam and Eve in Little Britain, and of all others mentt- 
ened in the Book given with cach Box. And whereas Dofor Sermon is often taken for 
others near bis name, as Salmon, and Sherman ; T ake notice that be writes bis Name 
SERMON, andbath dwelt at the place above-mentioned upwards of Eight years, 
where be ſtill remains. 
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Degree © Degree 1_ wo 
Mi Sine | Co-fjne [Tangent Co-tang. | Sine | Co-ſt ne [Tangent] C; Co-tang. |M 
010.000000/10- 009000| 0.090000] Infinita. $.241855]9.999934|8-241921]1 1.7 58079]60 
116.463726| 9 999999|6-463726|13.535274| -24903319-99993218.249102[11-7508g8|5c 
216.7647 56| 9-999999|6-7647 56|13.235244| -256094[9.999929[3.256165[11.743835|58 
3|6-940847| 9:999999|5-940847|13-059153] [8-263042[9.9999278,263115[11.736885[5, 
y[7-065786| 9.99999917-065786[12.934214 8.269881] 9999925[8.269956|11.730044|56 
'5[7.162696| 9.999999|7-162696 12-837304 $,276614 9.999922 8.276691 11.723309|55[ 
617-241877] 9-999999|7-241878|12.758122| [8.283243|9,y99920|8.283323[11.71667715, 
717-308824| 9.999999|7-308825|12.691175| [$.289773|9.999918|8.289856|11,716144|5; 
$]7.366816| 9.999999|7-366817|12.633183| [$:296207|9.5999915 8.296292 11.703708\52 
917.417 968] 9.999999|7-417970|12-582030, [8.302546|9.999913|$.302634|11.697366|g, 
10[7.463726] 9.99999817-463727 12-536273| j$-3087941g. 99991010, 8.308884(11.691116|5cf 
11]7-505118| 9.999998 Hrs 12.494880| (8.314954]9.999907 |3.315046|11.684954/49 
12|7-542906| 9-999997197-542909| I2:-457091 ib, 4321027(9.999905}2.321122[11.678878| 44 
1317-577668| 9.999997|7+577 272 12422328 's. 327016]9.999902[83.327114|11-073886|47 
14|7-609853| 9.999996[7-6098 57|124390143 8,332924j9-999899|8.333025|11-666975|46 
15|7-639816| 9.9999961|7.639826{12.360180| [|8.33875319.999897[8.338856[11.661144|45 
16]7.667844| 94999995] 7-667849|12+332L51 's, 344504 9:-999894 5.344610|11.655390[44 
1719-694173| 9:99999517-694179112-305821| |8-350180[9.999891 [8.3 50289|11.649711|4; 
18]7:713977} 9-999994|7-719003|12.251997 "8.355783 9999888 8.355895|11.644104 4:2 
19]7-742477| 9-999993[7-742484[12-257 516] {B.36131519-99938518.361430/11,638570/41 
2017-7647 541 9:99999317-764761|12.235239 8266777) 9-99988218.366895111.633105[4c| 
2117.785943] 9999992 7785951] 12. 214049 84372171 9.999879 8.372292 2[11.627708139 
22|7.806146| 9.999991]7.806145|12.193845 8.377499'9.999376|8.377622[11.622378 24] 
23|17-825451| 9.999990(7-825460|12+174540| |$ .38276219.99987 318 382 889|11.617111|37| 
24|7.843934| 9:999989[7.843944|12.156056 ls 387962 [9.999870)8.388092[11.611908|36 
2517.861662] 9.99998917.861674}12.138326 8.393101[9.999867|8.392224 I1 1.606766 25 
26[7.878695] 9.999988|7.878708|12.121292 8.298179 9-999864[8. 39831511, 1.601685] 34 
27|7.895085] 9-999987|7.895099|I2-104901} j8.403 19919.99936118.403338[11.596662|2; 
28|7.910879] 9.999986!7.910894|12-089106| [$.408161|9.999858 mer np L1:591696|3: 
29]7-926119 9.99998 5[7-926134 12-073866| [$.413068]9.9998 54|8-413213[11.58678;|21 
3017.940842| 9.99998317.9408581I2.059142} 15.41791919.999851 8.41806 11.581932|3c 
31|7-955082| 9-999982|7-955100|12.044gooſ nASA7L7 He POgne 8.422869] 11.577131]25 
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34|7-995198| 9:999978[7-995215]12-004781] [8.436800[9.999838[8.436962 11.563038|26 
3518.007787] 9-999978)8.007810!11.992191] [8.44139419-99933418.441560 11.558 440/35 
36}8:020021| 9-999976[83.020044}31.979956] [3.44594119.999331[8.446110|11.553590] 24 
371$.031919| 9:999975|8.031945|11.968055| [$.450440|9.999827|8.450613|11.549387|23 
3818 043501] 9-99997 318.043527|11.956473] |8.454893|9,959824[8-455070[11-544930[22 
39)$.054781] 9-999972|8.054809|[11.945181] [8.459301]9.99982013.459481|[11-549519]21 
40|3.0657761 9.99997118,065806[11. 11-934194 8.463665|9.9998161}8.463849 11,536151 20 
4118.076500| 9:999969j8$.076531 11.92 3469 8.467985]19.999812|$.468172|11.531828 us 
42|$.08 6965] 9:-999968|8.086997|11.913003] [8.47 2263]59.999809]8.472454[11-5927546[18 
43|3.097183| 9:-999966|8-097217}11.902783] [8.476498|[9.999805|8.476693f11.523307|17 
44|8.107167| 9:999964|8.107203|11.892797] |$.480693|9.999801[8.480892[11.519108 x6 
4513.116926] 9.9999631|8.116963111.883037]} [8.4848 48|9.99979718 48505ol11.51495olls 
4618.126471] 9.-999961[8.126510|11, 873490 8.483963 9.999794[8.489170/11. .510830[14 
47]8.135810| 9.999959[8.135851111.864149] |8.493040[9.9997 90/8.493250[11.5067 5oj13 
4813,144953] 9-99995813.144996|11.855004| [$.457078|9.999786|8.497293]11.502707|12 
49 8:153907| 9-999956[8.153952[11.846048| [8.501080[9.999782|8.501298|11.498702|11 
50[$.162681' 9-999954\8.162737|11.837273] [$.50504519.999778[8.505267111.494733110 
51]8.171280 9.9999 52|8-17 1328 I1.828672 8. 508974 9.9997 7418.509200| 11490800 g| 
52|3.179713| 9-999950f8.179763111.820237] |8.512867|9.999769|8.513098|11.486902| 8 
5$313.189985| 9.999948[8-188036[11.811964| |$.516726]9.999765|8.516961|11,483039] 7 
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5$18.204070 9:.9999441|8 engxadt I1,795874 8.524343 9.9997 5618. 3, 524586 11475414] 5 
$618,211895] 9-999942|8.211953|11.788047] |8.528102|9.99975318. 5$28349j11.471651] 4 
57 8.219581] 9.999940|8.219641|11.7%0359] [|8.531828|9.999748|8.532080 11,467920| 3 
$818.227134] 9.-999938|3 227195|11-772805| [8.535523/9:999744(3-53 5779] 11464221] 2 
59|$-234557| 9:999936[8-234621[11-765379] [8.539186|9.999740|[9.53944711-460553] 2 
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M| Sine | Co-ſie [Tangent] Co-:  g. Sine | Co-ſfine Tangent] Co-tang. | 
0|8.542819]9.99973518.543084|11.456916] [8.7 18800[9.999404[8.719396|11.280604[|6 
rations 9:999731|[8-546691|11.453309 8,721204|9.999398 8,721806[11:278194|59 
218:549995|9.999726|8.550268|11-449732] [3.723595|9.999391|5.724254|11.275796|58 
2[8.553558[0.999722|8.553817|11-446183] [5.725972 9.999384|8.726588|[11,273412|57 
418.557054|9.999717|[8-557336|11.442664| [3.72$336|9.999378|8.728959|11,271041|56 
518.560540[9.9997 13|$.560827|11.439172] [8-730688[9,999371]8.731317111,268683|55 
618.563969 9.999708|8.5642.91[11-435709 8.733927[9-999364[$.733663|11.266337|54 
718.567431|9.999703|8-567727j11-432272 8.73535419-9993 5718.73 5996[11.264004|53 
$18.570836|9.999699|8.571137[11.428863| [$-737667|9.9993 50[8.735831711.261683|52 
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12|8.584193[9.999680[8.584514{11-415486 8.746801 9.999322 8.747479111.252521]48 
13|8.587469|9.999675|$.587795|11-4412205] [5-745955]9 9993151}3,749740[11.25024047 
14\3.590721(9.99c670|8.591051|11:408949 8.751297|9.999308[8,751989|11;248011}4 
1518.593948|9.99966518.594283[11.405717 8.753528[9.9993011$.754227111.245773}45 
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1$18,603488|9-999650(8.603838|11435+ 161 $.76015119.99927913.760872[11,239128[42 
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2018.609734|9.99964018.610094|1 1.389906 8$.76451119 9992651]8,765246[11,234754]4 
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:4|8.621967}9.99961918.622343|11-377657| [$.773101]9-99923 5]%.773866[11.229134|36 
2518.62 4965!|9.99961418.625352[11,374648 8.775223[9.999227[$.775995}11.224005 35 
26|$.627948|9.99960818.628340,11,371660| [3-777333|9-999220|$.77$114|11.221886]z, 
27\8.630911|9.9996033.63130${[11,368692] |$.779434|9-999212[3.783222|11,219778|33 
2818:633854|9.999597|8.634456|11,365744] |$:781524[9.999204[3.78232011.217680]32 
[29|8.636776|9.999592|$.637184|11,362816] |$.783605]9.999197]%784404[11.2x5592|31 
30|8.63967919.99958618.640093[11.359907] [3.78 5675]9.999189[8.,786486[11.213514|3 
31 8.642563]9-999581 $.642982|11.357017] [3-787736|9.999181 8.788554}11,211446|2 
3219,64542819.99957518+645853]114354147 8.789787|9.999174|$.790613 11,209387128 
$318.648274|9.999570[8.648704|11,351296] [$-791828[9.99916618 792662[11,207338[27 
34|8.651102|9-999564(8.651538|11.348463] |%793859[9.999158[3.794701[11,205299|26 
3518.65391119.99955818.654352111.345648 8,79588119.999150 8.796731 11.203269|25 
26]3.65670219.999553|8-657149|11-342851] |$-797894|9.999142|8,798752[11,201248|24 
2718.659475|9-999547[8.659928|[11.340073} [3-7 99389719.999134|8,800763|11,199237|23 
338}8.6622 30]9-999541|8.662689|11.337311 $.901891[9.999126]8,802765|11.197235[22 
2918.664968[9.999535|8.665433|11.334567| [9-303876[9.999118[8/$07458[11.195242Þ21 
4018.66768919.999529-8.668166111.4331840 $.305852[9.999110 $,806742[11.193258 ad 
4113.67039319-999523|8.670869|11.329130 8.807819|9.999102[8.808717[11,191283|19 
142|8.67 3080|9.999518|8.673563[11.326437] |*-809777|9.999094[$.812683[11,189317[18 
43[3.67575119-999512|8.676239|11,323761| [3.811726 9.99908618.812641111.187359|17 
44|8.678405[|9.999506|8.678899[11.321100 8,813667[9.999077[8,814589]11.185411[16 
4518.68 104319.99949918.681544|11.318456| |3.815598[9,999969[8.816529|11.183471]15 
4618.68366519.999493\8-684172)11-315828| [8.817522|9.99906118.818461|11.181539|14 
471$.6386272\9.99948718.686784|11.313216]| |3.819436[9.999052[8.320384|11.179616113 
43818.638892|9-99948118.689381|11.310619] [3.821342[9.999044[3.822298|11.177702[12 
49]8.691438|9.999475|8.691963|11.308037] |$23240[9.999036[5.824205|11.17 579511 
5018.69399819.99946918.694529111.305471 8.925130[9.999027 8.326103[11,173897)10 
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| Co-ſine | Sine |Co-tang.| Tangent] | Co-ſine | Sine |Co-tang. LL 
Degree 87 __ Degree 36 


a2 2 


Canon Triangulorum Logarithmicus, 


mm 


EI emer wa 


| Degree 4 | Degree 5 
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o]8, o[8.843584]9.998941, 8.844644{11;155356] |$.94029619.998344(8.941952|11.058048|60| 
ts 845387 999893118. 8464551131:153545] [$.94173819. 99833318. 943404|11.056596|59 
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11]8, 863014): 9.998841[8.864173'11; c13 5827 [8 9553894|9.998220|8.957674,11.042326[49 
ol 8.8647 38[9.99883218:865906|11:134094] |$:957284]9,9982091[8.959075|11 040925 48) 
13/8:866454\9.998823[$:367632|11.172368| |5 .958670[9.998197[3.960473|11,039527[47 
$14/8:36816519.9988 1z [8 869351111,1;0649] 8.960052 67 a RO WaS >.” 46 
15!/8.869868 5 598855 $:371064[11.128936 961429[9.9983174{5.903254\11,030740145 
16 8.87 1565] 999579518. $727 50|11.127230 8. .96280119.998163|8.964639(11.035361]44 
1171$.37 32551 9:998585|8$.387 446511125531 I ons 9.998151 G «966019 {20079908 43 
1818.87 4938|9:998776|8.876162[11,123838 9 $13419-99 129 $967 394 11.032606|42 
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34|8.901017|9.9986191]8,902398{[11.097602 98679919.99794715.99884 .011158126] 
2518. 02596 9.99860918.903987 j 1.096012] [8.9880%319.997935[8.990149 11,009851]25 
36 $:904169 9.998599|3.905570[11.094430 3 989374 9.997922 SINE4f 11,008 549|24 
37 18.9057 3619.998589[8.907147 I1.09285 3 .990660[9.997910[5.992750[11.007250[23 
3818.907297|9.99857718.908719|11.091281] j$.99194319.99789718.994045]11.005955|22 
3918.90885 3]9.998568[3.910285|11.089715] [8.993228|9 9978385|8.995337]11.004663|21 
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44 8. 91655019.9985161[$.918034|11.081966| [8.999560|9,997822 ODS pp £5 16 
145]8.91$0731]9.998 50618.9%9568]1 1.080432] [9.0008 1619.99780919.003007110.996993 15 
4618919591 9.998495 |8.921096[11.078904| 9.0020691]9.997797]9.004272|10,995728|14 
47|38.92110319.998485 $.922619|11,077381 poogyen 9.997784 9.005534 MES PIIER 13 
4818.922610|[9.998474[$.924136|11.075864 poogs ; 9997771 $44.46 10.993208|12 
491$.92411219.998464|8.925649|11.074351} [9.00580519.997758[9.008047 Ge nh 
50(8.925609 9.998453 3.927156|11.072844| [9,007044\9.997732|9.009298|10,990702|10 
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IM Sine | Co-ſine | Tangent'Co-tang, _ vine | Co-fine [Tan ngent| Co-tang. | 
o[9.019235|9.997614|9.021620|[10,97838 g.085894|9.996751 9.089144 10,910856|69 
119-020435[9.99760119.022834[10.977166] 19.086922[9.996735|9 .090187|10,909813]|5 
2 [9.02163 219.997 583[9.024044|10.97 5956] [9.037 947[9.996720[9.091228[10.,9098773[58 
39-0228 25|9.997 574[9.025251110.974749] [9.088970[9.996704[9.092266[10,997734[57 
4|9-22401619.99756119.026455[10.973545} [9.089990[9.99668819.093302[10.9066g8|5 
oeryaetinesrred 9.027655|10,972345] [9.091088 |9.99667319.094336; 10. TY 
 6]9.026386[9.997 534}9.028852|10.971148] [9.092024|9.996657| 9.095367|10.904633|5 
719-027567|9.997 5$20]9.030046|10.969954] [9.993037[9.99664119.096395|10.903604 4 
$19.923744|9.997 50719.031237|[10.968763] [9.094047[9:9966251[9.097428[10.902578|52 
919.029918|9.997493[9.032425110.967575] [9.095056[9.996610[9.098446[10.901554 FI 
t0[9.03108919.99748019.933609]10.966391] [909606219 99659419.099468[10.900532z 59 
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13]9.034582[9.99743919-937144|10.962856] [9.099965[9.99654619.102519|10.897481]47 
1419.035741[9.997425]9.038316110.961684| [9.100062[9.996530[9.103532[10.896463]46 
1519.03689619.997411[9.039485]10.960515] [9-10105619.996514]9.104541]i0.895453]45 
16]9.038048]9.997 397|9.040651[10.959349] [9-10204819.996498}9.105550[1c,894450|44 
17]9-039197]9-997383[9.041813[10.958187] [9.10303719.996482[9.106556[10,893444[43 
18]9.040342[9.997369[9.042973|10.957027] [910402 5[9.996465[9.107559[10,892441[42 
1919.941485]9.997355]9.944130[10.955870] [9.10501019.996449[9.108 560|r0.891440]41 
2019.94262519.997341[9.045284|10.954716] [9-105992[9.99643 3[9.109559[10.890441]40 
[21]9.043762[9.997327|9.046434|10.953566] [9.106973 9.996417 9.110556|10.889444139 
2219.04489519.997313[9.0475832[10.952418] [9.10795119.999400[9.111551]10.888449]38 
23/9.046026|9.997299| 9.0487 27|10.9512723] - [9.108927[9.996384[9.112543]10.887 457 37| 
124 9.947154|9.997:85|9.049969|10.950131] [9.109901[9.996368]9.113533010.886467136 
2519-04827 7919-997 271 9.051003|10.948992] [9.110373 9.996351 9.114521]10. $85478135 
2619:049400]9.997256]9.052144|10.947856] [9-111842[9.996335|9.115507|10.884493|34 
27]19.050519]9.997242[9.053277|10.946723] [9.112809[9.996318|9.116491]10.883 50933 
28[9.051635[9.997228[9.054408|10.945592} [9:113774[9.996302[9.117472|10.882528]32 
29]19-052749]9-997214[9.055535[10.944465] [9.1147 37[9-996285[9.118452110.831548[31 
30]9.95385919.997 199]9.056640110.943340| [9-11569819.99626919.119429|10.B80571130 
3119.054966|9.997185[9.057781|10.942219] [9.116656| 9.9962 52[9.120404[1 0.879596]2: 
Z2 9056071 9.997 170[9.058900{[10.941100 9.116612 art 9.121377 10.878622 28 
33[9.047172]9.997156|[9,060016|[10.939984 g9-118567|9.996218[9.122348[10,877652}27 
34[9.0532711[9.997141][9.061130|[10.938870] [9.119519 9.996202[9.123317 10.876683 26 
35! 9-059367 9-997127[9.062240]10.937760 9.120469 9.996185 9:124284j10.875716125 
z6 [9-060450]9.997 11219:063348 10.936652] [9121417]9.996168|9.125248}10%874751[2 
37|9-061551]9 997098[9.664453[10.935547] [9-122362[9.996151[9.1262111t0.87 378923 
2819.062638[9.997033|9.065556|19i934444] [9-123 306]9.996134|[9.tz7172[10.872828[22 
3919.062722[9.997068|9.066655|10:933345| [9-124248]9.9961171}9.128130[160,87 187031 
4019.064306|9.997053|9.067752[10.932248| [9.125187 9.996 100[9.12908710 $70913 20 
41/9.065885|9.997039|9.068847110.,931153] [9:126125]9.996083[9.130041|1 0.869959 19] 
42|9.06696219.99702419,069938|10.930062] [|9. 127060[9.996066 $.130994|10.869006[18 
43|9i068036[9.997009]9.071027|10.9228973] [9.127993 [9-99604919.131944[10.868056[17 
44\9:069107[9.996994|9.072113|10.927887] |9.128925]9.y996032|9.132893]10,867107]1 
45|9.07017619.996979|9.073197[10.926803] [9.1298 5419.99601519.133339|10.866161[15 
4619.071242|9.996964[9.074278|10,925722| |9.13078119.995998[9.134784 20*3865216| 14 
4719.97230619.99694919.075356[10.924644) |9.131706[9.995980[9.135726]10*864274[13 
48 [9.07 3366]9.996934}9.076432[10:923 568] |95132630[9.995963[9.136666[10-8633234[12 
49 9:074424|9.996919[9.077505|[10.922495] [9.13355119.995946[9.137605]10,862395]11 
$0[9.07548019.996904[9.078576|10.921424] j9.13447019-995928]9.138542110.961458[t0 
51]9.076533|9.996889|9. -079644|10.920356| [9.135387|19.99591119.139476110.860524\'9 
5$2|9:077 58319.996874|9.080710|t0.919290] [9.136303|9.995894[9.14040g|io.8595gi] 8 
$3/19.97$671[9;996858]9.091773[10.918227] [9.137216|9.995876[9.141340[10.8 58660] '7 
$4[9.079676 ae pede 10.917167] [9.138127|9.995859[9.142269|10,857731] 6 
55]9.080719 9.996828[9.083891[10,916109] [9.139037|[9.995384119.143196[10.856804| 5 
5$6|9.081759 4 An 93h 444 10-915053] [9-139944|9.99582519.144121] t0.855879) 
ſ7]9.082797 194996797 [9.08 5999ſ10.914000] [9.1403 50[9.9953806[9.145044] 0.854956] 3 
58|9.083832}9i996582[9:087050|10.912950| [9.1417 54|9.995788[9.145965[10.854035] 2 
59|9.084864|9:996766}9.088098[10.911902] [9.142655[9.995770|9.14688510.B53rig5] 1 
&o 9.085394 9.9963$i|9.085144 tlo,g10856] [9.142555 299570208. 147803 10.852197] 6 
| | Co-ſine, | Sine |Co-tang. | Tangent Co-fine | Sine Co-tang. ITangent |M IM 
a Degree 83. Degree 2 
: (b) 


Canon Triangulorum Logarithmicus. 


Ny Degree 8. 1 Degree '9. 

M| Sine | Co-fine Tangent; Co-tang. | | Sine | Co-fine |Tangent| Co-tang. | 
olg.143555|9-995753 9.147804/10.852197] [9-194332 9.594620|9-199712|10.800287 6of 
119.144453[9-995735]9-148718|10.851282] [9-195 12919-994500|9-2005z9} 10.793470 59 
219.145349|9-995717|9.149632j10.850368] [9-195925 9-994580[9.201345]10-798655|158 
;[9.146243[9-995699|9-159544[10.849456] [9+1967 1319.994550|9-202159]10-797841]57 
419.147136 9.99568 119151454 10.848546] [9197511 9-994 54019-20297 1 I0+-797029]56 
519.14$026]9.995664|9.152363[10.847637] |9:198302|19.994519 9-203782| 10796218 [55 
6[9.148915}9.995646|9.153269|10.38467 31] [9-199091|9-994499]9-204592|10-795408] 54) 
719.149801[9.99562819.154174[10.3845825 19-199879|9-994479[9-205400[10e794600]5;3 
8[9.150686|9.995610[9.155077|10.844923] |9-200666]9.994459[9-206107]10.793793[52 
9|9.151569[9.995591[9.155978[10.844022]  [9-20145119-994438[9-207013[10.792987 5a 

tolg 15245119.995573[9.156877[10.843123 9.202234[9-994418[9.207817|10.792 183159 

f1 9.153330! 9.995555 9.157775 10.842225 9- 20ZOoI7 9.994398 9.208619 109791331 

12\9.154208[9.995537|[9.158671|10.841329] |9+203797|9-99437719-209420[10-799580 

13]9.155082 9.995519 9.159565110.840435 9-204 57719-9943 5719-310220 10799780 

14|9.155957|9.995501[9.160457|10.3839543] [92053 54[9-994336[9-211018110.738g982 

15]9.156830[9.995482 Ntreqo|roSxddes 9.206131f9-994316[9.211815 10-788 185 

16]9.197700[9.995464[9.162236|[10.837764] [9-206906|9.99429519-212611]10,787383 

17]9.158569]9.995446[9.16312310.836877] [9-207679|9-994274|9-213405[10.786595 
1819.159436[9.995427|9-164008[10.835992] [9-208452|[9-994254|9-214198[10,785802 
1919.16030119.995409[9.164892[10.835108Þ [9-20922219-994233 9.214989|10.785011 
2019.161164[9.995390]9.165773}10.834226] j9-20999219.994212 g9-215780|[10.784220 
21|[9.162025]9.99537219.166654|10.833346] [9-210760[9.99419119.216568|10.783432 
22\9.162885!9.995353[9.167532[10.832468] [9-211526]9.99417119.217356,10.782644 

[:319.163743[9.995334|[9.168409|10.831591] [9-21229119-994150 9.218142|10.-781858 

24[9.164600[9.995316[9.169284|10.830716] [931305 5]9.99412919.218926|10.78 1074 

25]p.165454|9.995297 [9.170157]10.829843] [9-2138 18[9.994 10819-2197 10110.780290 b 

2619.166307[9.995278|9.171029|10.828971]. [95214579 9.994087[9.220491]10.779508 

2719.167158]9.995260[9.171899|10.828101 9.215338 9-994066[9.221272| 10-7787 28 

:8[9.168008[9.995241|9.172767|10.827233 9.216097 [9.994044[9-222052[100777948 

[919.1688 56[9.995222[9-173634|10.826366 9.2168 5419.994024|9-222830|10.777170 
of 9.16970219.99520319.174499|[10.825501 9.217609|9.994003|9.223607110.776393|: 
31[9.170546[9.995184|9.175362110-824638] [9-218 363 9.993982 |9.224382|10.775618 

33 9.171389 9.995165[9.176224|10-823776] |9-21911619.993960[9.225156|100774844 

33]9-172230[9.995146[9.177084|10-82291 9-21986819.993939|9-225929|10-774071 

34|9.173070[9.995127(9.17794z|I0-822057 9.220618[9.993918[9.226704[10-773300 
35]19-173908|[9.995108[9.178799 Io.831201] [9:22136719.993897[9.2274711100772529 
36]9:1747441]9-995089 9.179655]10.820345] [9-22211519-99387519.228240;10-771760 
3719-17557819.995070|9-180508|10.819492] [9-222861[9.9938 54|9.229007|10.770993 
38]9-176411]9.955061|9.181360|10.818640| . [9-223606[9.9938 .229774|10,770226 
39]9-177242[9-995032[9.182211|10-81778 9-22 4349]9-99381119.230539[10.769461 
40[9-178072[9.995012 < ufzebolto. 1694 9-22509219.993739[9.231302|10.763698 

41]9.178900[9.994993 [9.183967 10.816093] [92258 33]9.99376819.232065[10.76793 5] 19] 

4219-1797 26]9.994974|9-1847 52] 10-815248] [9-226573|9-993746]9-232826[10.767174] 18}: 

43]9-13055119.994955[9-185597h10-814403] [9-22731119-993725 9-233586[10.766414|17] 

44|9-181374[9.994935|9-186439}10.813561] [9-228048]9.993703[9.234345]10.765655] 16} 

4519-182196[9.994916(9.187280J10.3$12720 9-22878419.99368119.235103110.764897)15 

46] 9.187016] 9.99489619.188120|10.811880Þ [9-229518]9.99366019.235359}10.764141|14 

4719-183834]9.994876|9.188957|10.811042] [9.23025219.993638[9.236614]10.763386|13] 

48[9.184651[9.994857 [9.189794|10.81020 9.230984[9.993616[9.,237368[10.762632|12 
49]9-185466[9.994838 [9.190629 lo-8ogg71 9.23171519-993594|9.238120[10.761880|L1]; 
50]9-1862801[9.994313 |9.191462[10.808538] [9.232444[9-993 572 9.238872110.761128|1 
ſ1{9-187092|9.99479819.192294 0.807706 9e23317219.,993550/9.239622(10.760378| gf 

ſ2|9-187903[9-994779|9-193124|10.806876] [9.233899/9.993528|9.240371]10.759629| 8 

$319. 1887 1219.9947 59|9-193953[10,806047] [9.234625|[9-993 506[9.241118j10,758882| 7 

5$4|9.18951919.9947 39|9-194780[10.805220| [9.235349|9-993484|9-241865ji0.758135] 6 

5519-190325[9-9947 19 9-195606|[10.804394| [9.236073 9-993462[9-242610(10,757390l 5 

56}9:29773019.994699|9.196440[10803569] [9.236795] 9-993440|9-243354| 10.7 56646) 4 

$7]9-191933]9-994680|9.197253/10.802747}, 19.23751519-993418|9-244097|10-755903} 3 

5$819.192734 [9.994660|9.198674|10-801926] [9.238835|9.993396|9-244839]10-7551619 2 

$9|9+193534[9-994640[9-198894[10.801106] [9.238952[9-993374|9-245 579} 10-7 54421] 8 

6019-19433219.994620|9-199712|10.800287] [9.23967019.99335119-246319]10-75 3681 

| Co-fine { Sine _ |Co-teng.| Tangent| | Co-ſine | Sine |Co-tang. | Tangent (M 
Degree $1. Degree 80. 
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Canon Triangulorum Logarithnucus. 


Degree 10. Degree 11 
M| Sine | Co-ſfine [Tangent] Co-tang. Sine | Co-ſine | Tangent] Co-tang. | 
0,9-23967019-99335119-246319;10.7 53681] 19.280599|9.991947 9.28865 2[10.,711348]60 
119.240386|9.993329|9-247057|[10-752943| [9.281229|[9.991922[9.289326[10.710674|59 
2[9.24110119.993329|9-247794|10.752206] [9.28 a897|9.99189719.289999|10.710001 58] 
319-241814|9.993284[9.248530[10.751470| [9.282544[9.99187319.290671110,709329|57 
4 3-242526[9.993262 9.249264|10-750736 9.283190 9.991348[9.291342 10.708658|56 
5;9-243237 |9.993240'9.249998|10-7 50002} [9-283836,9.99182319.292013|10,707987 [55 
619-243947|19.993117|9.250730110-749270 9.28448019.99179919.292682 10,707318|54 
7[9244656 9.993195[9.251461]10-748539] [9.235124[9.991774|9.293350[10.706650[|53 
$19-245363|9.993172[9.252191[10.747809] |9.28576619.991749[9.294017[10.70598 3|52 
919-246070[9.993149|9-252920[10-747080| [9.2386408|9.991724[9.294684þ10.705316]51 
10|9-24677519.993127|9-253648J10-746352] [9.287048[9.99169919.295349[10.704651[50 
1119.24747819.99310419.254374|10-745626] [9-287688]g 99167419.296013110.70398714 
12]9-243181[9.993011]9.255200110.744900| [9-288 32619.991649|9.296677|10.703323 4a 
13]9.248883[9.993059|9.255824[10.744176] [9.288964|9.991624[9.297339|10.702661|47 
14]9.249583[9.993036|9-256547[10.743453] [9-28960019.991599[9.2980011{10.701999|46 
15]9-250282 9.993013 9.257269 0.742731 9.290236 9.991574 9.298662 10,701338 45 
16:9.250980|9.992990| 9.257990] 10-742010| [9-299870|9.991549|9.299322110.700678|44 
I7]19.251677|9.992967|9.258710|10.741290] [9-29150419.991524 9-299980|10.7 00020 43 
18]9.252373|9.992944\9-259429| 10740571] [9:29213719.99149819.300638|10,699362[42 
19]9.253067|[9-992921|9.260146]10.7398 5 4 9.29276819.991473{9.301295|10.698705[41 
20|9.25376119.992898}9.260863}10.739137| [9-29339919-99144819.301951110.698049140 
2119.25445319-99287518.261578|10-738422| [9.29402919.99142219.302607|10.697393|39 
2219-255144|9.992852|$.262292]10-737708] |9.294658[9.99139719.303261[10,696739|38 
2319-25 583419.992829;8.263005|10-736995] |9-29523619.99137219.303914110.696086|37 
24 9-256 52.3|9.992806 $.263717|10.-736283] [9.295913[9.991 34619.304567110.695433[36 
2519.257211'9.99278318.264428110,735572] [9-296539(9.99132119.305218110.694782135 
2619.25789819.992759|9-265138|10-734862| 19-297164|9.991295}9.305867}10,694131|34 
2719.258583]9.992736[9-265847|10-734153] [9-297738[9.991270[9.306519110.693481[33} 
28|9.259268|[9.992713|9-266555[10-733445] [9-29$41219,991244{[9.307168[10.692832[32 
29|9-259931|9-992690[9-267261110.732739] [9:29902419.991218Þ9 3078 16[10.692184[31 
30[9-260633{9.99266619.267967|10.732033] [9:29955519.99119319.398463110.691537]30 
3119.261314|9.992643 [9.268671j10,731329g [9+390270|9-99116719-309109|10.69089 129 
3219.261994|9.992619|9.269375|10.730625 -30089519.99114:[9+-309754|10.690246|28 
33[9.262673|9.99259619.270778|10.729923] [9-391514[9-991115[9-310399|10.689601|27 
3419.263351[9.992572|9.271479|10.729221] [9+30213219-991990[9.311042 10.688958|26 
35|9.264027|9.992549[9.271479[10.728521 302749 9.991064[9.311685 10.6883 1525 
36|9.264703|9.99252519.272178|10.727823 9.303364|9.99103819.312327/10-687673124 
3719.265378|9.992501|9.272876|10.727124] [9:39397919-99101219.312968|10.687032[23 
33]9.266051]9 992478[9.273573|10.726427| 9.304593|9-990986[9.313608| 10.686392[22 
3919.26672319.992454|9.274269|10.725731| [9305207 9:990960[9.314247|10.685753}31 
40[9.16739519.992430[9.274964110.725036| |9:399819'9.99093419.314885[10.685115]:0 
41j9.268065 9.992406 9.27 5658]10.724342 (E294 21 (4745 = 94315523|10-684477|19 
4219.2687 34[9:992382[9.276351110.72364 19-30704119-99088:19.316159[T0.683841[18 
43]9.269402|9.992362[9.277043}10.722957 9+307650[9-99085519.316795]10.683205[17 
44\9.270069|9.992335|9-277734110.723267 9-3082591[9.99082919.317430|10.682570j16 
45:9.27073519.99231119.278424|10.721576 9.308867j9.990$03!9.318064|10.681936|15 
4619.271400|9.992287[9.279113;10.720887] [9+30947419,990777 9e318697|10.681303|14 
4719.27 2063[9,992263[9.279801|10.720199 9.3 10080[9.9907 5o[9.31933o0[t0.680670|13 
48[9.272726[9,992239|9.280488|10.719512| [931068 5[9-990724[9-319961[10.680039|12 
4919-273 388[9.992214|9.281174|10.,718826 9-311289[9.990697[94320592 10-679408|t1 
5$0{9.274049\19.992190|9.281858!10.718142] [9-3 11399ſ9.-99067119.321222[10.678778|10 
5119.274708[9.992166(9.282542|10.717458] [9+312495|9-990645|9-321851110.678149] 9 
5219.27 5$36719.992142[9.283225j10,716775] [94313097 9.99061819.322479|10.677421] $ 
5$319.276025|9.992118[9.283907|10.7 16093 .313698[9.99059119-323106|10.676894| 7 
54|9.276681[9.992093[9.284588|10.715412] [9.314297[9-990565[9-323733 er tri © 
$519.277337[9.992069[9.285268[10.714732 y.314397|9.9905383|9-$243 58|10.675642| 5 
$619-277991[9.992045[9.285946| 10714053] [9-315495|9-99051219-324983} 0.675017 
5$7|[9.278685]9.992020[9.286624[10.713376 «31609219-990485|9-325607]10.674393 
5819.279297|9.99199619,287301[10,71269 .3 16689]9.9904 58194326231 10.673769 
5$9|9-27994819.99197119.287977|10.712023 9.317284[9.99043119-326853]10.673147 
6019.:80599]9-991947 |9.288653110.711348]| [9-31787919.99040419.327475110.6725251 < 
| Co-fine | Sine !Co-tang. | Tangent | Co-ſine | Sine |Co-tang. | Tangent |M 
| _. Degree 79: 


_ Degree 79. 


——_— 
» 


Canon Triangulorum Logarithmicus. 


OE. wo 


Degree 77 


| Ci-ſ me \ Sine.. Conſe Tangent 


FRE. Degree 12. Degree 13. 

M| Sine | Co-ſi ne \Tangenti C 0-tang. Sine | Co-fine [Tangent| Co-tang. | 
019-3 19879[9-990404[9-327475|10.672525] 9.3 52088[9.988724|9.363364[10.636636|60 
x19-318473|9-990377[9.328095|10.671905] [9.35263519.938869519.363940}10.636060j5g 
2|9-319066[9-990351|9- 228715 to.þ75ab 5} 9.35318119.988666 ed 10.635485|58 
3[9.319658[9-990324|9-329334|10.670665] 19.35372619.98863619.365090[10.634910[57 
4|9-320250[9-990297|9-329953|10.670047] 9.354271 9.98862719.365664j10.634336|56 
519-32:0840|19.990270 9:320570|10.669430 9.35418519.98857819.366237|10,633763|55 
619.321430[9.990242|9-331187|10.668813 9.35535819.9835481}9.366810[10.633190|54 
719-322019[9.990215 9.331803 10-668197] [9.355901 9.988 519}9.367382[10.,632618 F3 
$]9.322607|9.990188[9.332418|10.667582 9-3 5644 319.985 489 9.367953[10.632047|52 
919.323194|9.9901611[9.333033|10:666967] [9.3 56984(9.988460[9.368524[10.631476[51 

to[9.323780[9.99013419-333646 t10.666254| [9-35752419.938843c 9.369094 10.630906]50 

1119.324366|9.999107|9-334259|10-665741 9.3 58064ſ9.958401]9.359663] 10.630337|49 

1219.324950|9-99007919+-334871110.665129 9.358603[9.98837119.370232[10,629768}48 

1319.32 5524|9.990052 19-33 5482|10.6645183] [9.359141]9.988341[9.370799Þ10.629201[47 

14|9-326117[9.99002519-336093|10-663907] [9-359679|9.988312[9.371367[10,62363314 

1519.326699|[9.989997 [9-336703|10.6632gg] |9.35921519.98828219.371933110.628067]45 

16 9.337311|10-662689] [9.3907 52|9.9882521[9.372499|10.027501|44 

1719-327$62[9.989942 [9-337 919{10-662091] [9:351287|9.998822319.37g064|10.626936[43 

a: 9.328441]9:989915[9-338527[10.661473 9.361822|[9.988193|9.373629}10,626371[42 
19\9:329020|9.989887|9-33913310.660869] [9-352356|9.98816319.374193|10.625807[41 

20/9.329599 9:-989860 9339739 I0.660361 9.362889 9.988133 9.374756 10,625244 40 

2149.330176|9,989832|9-340344|10.659656 9.363422[9.988103]9 375319j10.624681|39 

2219-3307 53|(9.939804|9-340948|10.659052 9.363954|9.988073]9.375881}10.624119|\38] 

2319-331328[9.989777|9-341552[10.658448| [9.364485|9.9839043|9.376442|10,623558}37 

24[9-331903[9.-989749|9-342155}l0.657845 9.355016|g.988013[9.377003]10.622997|36 

2519-33 247819-98972119+342757|10.657243 9.36554619.937983({9.377563!110.622437 35 

26[9.333051|}9-989693|9-343358|10.656642] [9-366075|9.987953|9.378122|10.621878| 34 

2719.333624|9-989665|94343958[10.656042] [9-366604|9.987 922[9.378691110.621319]3 3t 

28]9.334195|9-989637|9-344558[10-655442] [9-367 132|9.98789219.379239[10.620761]32þ 
2919.334766|[9.989609[9345157[10.654843] [936765 9{9.987862[9.379797 $10.620203 3if 
3019.335327|9.98952119.345755þ10.654245 |[9:35818519.997832[9.390354[10.619646|30 
| $119.335906|9.989553 9:346353|10.653647 9.368711|9.987801|9.380910|10.619090|2 9] 
; 32]9.336475|9.989525|9,346949|10-653051] [9-36923519.987771|9.381466[10.618534|28 
| 33[9-337043[9.98959719-347545|10.652455| [9-36976119.987749p|9 382021[10.617980|27 
34|9-337610[9.999469({9.343141]10.65 i859 9.370285[9.987710f9.302575}10.617425|2 
3519.33317619.98944119.348735j10.651265] |9-37030819.997679]9 333129)10.616871]2 
3619.338742]9.939413[9-349329|10.650671] [9-371330[9.987649|9.383682|10.616318|2 
3719-33930619:989384[9.349922[10.650078] [9.371852 9.98761819.384234|10.615766|23 
3819.339870[9.9893 56|9.350514|10.649486] [9.37237 3|9-987 588[9.384786[10.615214|22 
3919.340434[9.99932819.351106|[10,648894] [9-372894(9.987 5579.33 5337[10.614663|21 
4019.34099619.989299]9.351697|10.648303] [9-37 3414 9.987 526]g9.385888[10,614112]2 
41/9.341558 9:989271]9.352287 10.643713] [9:373933|9-937496|9.386438[10.613562|1 
432|9.342119|9.989243[9.352$76[10.647124| [9-374452|9.987465|9.386987|10,613013|18 
43|9.342679|9.989214{9.353465}10.646535| [9-374970|9:997434|9-387 536j10.612464|1, 
44|9-343239|9.989136|9.354053|10.645947] [9-37 5487|9.987403[9.388084|10,611916}1 
4519.34379719.989157|9.354640|10-645360Þ [9-376003|9.987372[9.388631|10.611369Þ1 
46]9.344355|9:939128]9;355227[10.644773] [9-376519|9.987341|9.389178|10.610822[14 
4719.344912[9.989100[9:355812[10.644187} [9.377035|9-987310|9.3389724|10.610276[13 
4319.345469[9.98907119:356398[10.64360:} [9.377549] 9.987 279|9:390270|10.609730|12 
4919.346024[9.989042[9:356982|10.643018| 19-373063|9.987248[9.390815|10.609185|11] 
5019.346579[9.98901419.357566[10.642434] [9-378 577|9.98721719-391360|10,.608640]10 

$1[9.347134|9-988985|9.358149|10.641851] [9.379039[9.987 186|9.391907|10.608097| 9 

5$2|9.34768719.938956|9.358731|10.641269] [9-379601[9.98715519.392467|10.607553]| 8 

5$319.348240[9.988927[9.359313|10.040687], [9-330113[9,987124[9.392989|10.607011| 7 

$4/9.34$792 2 088298 9.359893110.640107] [9.3380624|9.987092[9.393531|10.606469] 6 

5519.34934319.98880g[9.360474|10.639526] [9.391134|9.98706119.394974[10.605927] 5 

$6[9.349893 '9.938840[9.3561053|10.638947] [9.381643/9.987030[9.394614|j10.605386| 4 

45719.350443|9:98881119,361632|10,638363] [9.382152|9:986998|9.395154[10.604846| 3 

$3/9.350992|9.988782[9.362210|10,637790| j19.392661| 9.986967 9.3295694[10.604306| z 

$919-35154019.9887 5419362787 10,637212 9.383168|9,986936|9.395233[10,603767| 1 

60[9,352088 (9.988724 3.363364|10,636636 9.38367 5|9.986994 9.396771110,603229| 0 


Co-ſine | Sme | Co-tang.| Tangent M] 


Degree 76, 


One ROY TER 


Canon Triangulorum Logarithmicus. 


= L)cgree I 4+ | | Degree I 5. | 
| Sine _ ' Co-fine (Tangent, Co-tang,  Sitie_ | Co-fine [Tadgeot! Co-tang. | 
JEST 9. OT 96771110.653229] |9: abby bf 6 98 4944|9-4238052|10,571947, 60 
119,3$4181|9.9368 73,9:3973091 15. 602694 9.413467\9.984910 9.428557 10,571443[59 
219.33 4687j9.98684119.397846|10.502154] [9.413938]9.93487619.429062[10.570938|58 
219.335192[9.986809[9.398383[10,601617 9.414408[9.98484219.429566|10.570434[57 
419.38 5697 [9.986778[9.398919|10.601081] [9.414378|9.984808[9.430070|10,569930|56 
519.386301|9.98674619.399455]10,600545] [9-41534719-934774(9-430573110.569427|55 
619.386704|9.98671419:399990110.600010] [9-415815]9.984740|9.431075 10.568925 54 
719.387207|9.9386683|9.400524\10.599476] [9.416233|9.984706[9.431577]10.568423|53 
819.387709]9.986651[9.401053|10.598941] [94168 50[9.98467219.432079]10,567921152 
919.338210|9.986619{9.401591|105598409] [9.41721719.99463719.432580[10.567420[51 
1019.38871119.986587|9.402124|10.597876] [9-417684]9 9846031[9.433080110.566920[50 
11/9.389211{9.986555{9.402656|10.597 344 | 9-433580[10,566419|49 
1219.389711|9,986523|9.403187]10,596813 9.434080]10.565920[48 
13]9.390310|9.986491[9.403718[10,596282 9.42}4579}10,565421|47 
14[9.390708|9.98645919.404249110.595751 9.435078|10:564922|46 
15j9.391206|9,98642719.404778110.595222] 19-42000719.98443119.435576110.564424|45 
16]9.291703|9.986395 9.405306[10.594692] [9-420470|9.9343 9719. 43607 3| Ic.553927|44 
27194392199] 9.936363 9:405336|10.594164| |9.430933|9.984363|9.436570[10,563430|43 
118]9.392695|9.996331|9.406364|10.593636] 19-421395]9-934328[9.437067[10,562933|42 
19/19.393190|9.986299|9.406892|10.593108| [9 42155619.98429319.437563[10.562437]41 
2019.393685|[9.986266'9.407419/10.592581] 19:422317 9.9842 59[9.438059[10.561941145 
21[9.39417919.986234|9.407945|10.592055] 19-42277819.984224[9.438554[10.561446|3 g 
2219.394673|9.98620119.408471110.591529 9.42323819.984189[9.439048 10.5609521 38] 
2319,395166|9,986169|9,408996|10.59t001] [9.42369719.994155]9.439543]10.560457 37 
24|9.395654|9.986135|9.409521|[10.590479] 19:42415619.984120[9.440036[10.559964|36 
2519.396150 9.9861041s 9.410045 10.589954 19:42461519., ,.9840851]9.440529110.559471 35 
26i9.39664119.986072(9.410569]10.58943 1] [9.425072 9.98405019. 441022,10.558978 34 
27|9.397131|9.936039|9.411092|10.588908| [9.42553019.984015]9.441514[10.558486}3 3 
2819.397621|9:986007|9.411615 ro:588385| 19.425987|9.9839$0[9.442006[10.557994| 32 
2919.39811119.985974|9:412137|10.537863] 19.4264431[9.993945[9-442497[10.557503]31 
3019. 39860019.985942 i9. 412658110. 587342 9.42689919.98391019.442958110.557011 z9 
31|9.399087|9.98 5909]9.413179|10.586821] [9.427354[9.98387519.443479]10-556521/29 
3219-39957 519.98 5876|9.413699|10.586301| [9-42780919.983840[9.443958[10.556031|28 
3319.40006219.985843[9.414219]10.585781 94428 264ſ9.983805{9-444458[10.555542 27 
34|9.400549[9.985811|9.414738|10.585262] [9-428717 9.983770, 9 444947]10.555053126 
2519.40103519.938577819.415257|10.584742| [$-42917019-9937 2519-44542 5Ho-554565]2q 
136|9,401520|19.985745| 9.419775110.534225 9-429623|9.98365519.445923|124554077|24 
37|9-492005|9, 985712f9.416293}10.583707 9-430075[9.983664[9.446411]10.553589|2.3 
248919.985679|9.416810|10.583190| [9:-430507[9,98 3626[9.446898|t0,553102[22 
2972|9.985646|9.417326|104582674| |9-430978(9.98359319.447384 10. 552616[2.1 
0345519.98561319.417842|10.592157 9-43142919.983558[9-447870j10.552129}20 
92403938|9.985 530 99 44) 102581642] (9-431899|9.98352319.4483 56 1055164412 
219.494420|9.985547]9.418373)10:5581127] [9-432338]9-983483519.443$841{10.551159]1 
43 [9:404901|9i985513[9.419387|10.580613] 19:4727 7819.98 3452|9-449326[10.550674[17 
4419.405382|9.985480|9.419901|10.5$0099] |9-43 3206[9.983416|9.449870[10,550181 16 
45]9-405862|9.985447 [9.4204T5|10.579585 9-43367419-983380|9 450294[10-549706|15 
46[9;406341 9.985414|9- 2 10.579972] |9:434122|9.98334519.450777|10.549223|14 
47]9-40682019.985380[9.421440}10.578560| [9:43456919.98330919-451260[10,548740|13 
[48]9-407299[9.985 347 [9.421951 10.178048| 19-435016 9.98327319-451744|10.548257|13 
49|9-407776[9.985514[9.422463f10.577537| 19:43 546219. 983238|9.452225[104547775|1-1 
So19.408254 9.98 5280 9.422973}10.577026| 19-435918[9.9383202[9-452706}10.547294 24 [0 
$119.498731 9.985247 9.423484\10.576516 9436753 9.983166 9.453187 106546813) « g 
52[9:409207|9.985213[9.423993|10.576007] [9-436798[9.993130[9.453668[10.546332| 8 
53|[9-409682þ9.99 5180195424503|10.575497] [9-437242[9-98 3094|9-454148 0.545852 7 
$4[9.410157|9.985146|9:425011[10;574989] [9:437686]9.983058[9.454629|10.545372] 6 
$519.410632 9.98 Fil 9.425518116,574480] [9-43$129[9.983022[9-455107[10.544892] 5 
56]9.411106}9.985079[9.426027|10-573973] |9-433572[9-98 29386[9.455586[10,.544414], 4 
57|9-411579}9.985045|[9.426534|10.573466| [9-439014|9.9382950[9.456064|10.543936| 3 
5$3]9.412052f9.98501119.427041|10.572959] |9.439456|19.932914[9.456542 104443458] 2 
$9|9-412524[9.984977\9.427547f10.572453] [9:439897|9-982878[9.457019|10 542980] If 
6019.41299619.98494319.428052 to, 571947] [9:44033819.982842[9.457496|10.542503| © 
| Co-ſme | Sine | Co-tang.i Tangent] | Co-ſme'| Sine | Co-tang. | Tangent iM (Mb 
l Degree 75. ; t Degree 74. | 


( 


EJ 


Canon Triangulorum Logarithmicus. 


—— 


Degrec 16. 


Degree 17. 


— 


| Sine. | Co-ſine ine [Tangent] Co-tang. 


0\9.440338 
k 119.440775[9 
| 219.441218]9 
319.441658 
419442096 
5194425351 9.98266019.459875\10.540125 


9.982842|9.457496 


;98280519.457973 
.98276919.458449 
> 902733 9.458925 


9.98 269619.459400 


10.,542503 
10.542027 
10.5415351 
10.541075 
10.540600 


© cw _Q|\ 


trol 


9.442973|9.982623 
9.44341619.982587 
9.44334819.982550 
9.44428419.982514 
1olg 444720J9.98 2477 


9.460349 
9.460829 
9.461297 
9.461770 
9.462242 


L0.539651 
10.539177 
10.538703 
10.538230| 
20.537758 


Sine | Co-ſine | Tangent] Co-tang, | 


9465935 
9e466343 
9+466761 
9.467173, 


9.980596 
9.980558 
9.980519 
9.980480 


9.467585 
9-467 996; 


9-980441 
9.980403 


9.485339! 
9.48 $792, 
9-486242 
9.486693 
9.487143 
9.487593 


| 


I0.514661 
10.514209 
IO.513758 
I0+513307 
l0.512B57 


$0.5 12407; 55 


60 
59] 
58 
57 
56 


9.445155 
9.445590 
9.446025 
9.44645919 


9.446893 


9.982441 
9.932404 
9.982367 

98233019 
9.932294 


9.46271 
9.4631 
9.46365 


fp 


9.447336 
9.447759 
9.448191 
9.448623 


9.449054 


9.982257 
9.982220 
9.982183 
9.992146 
9.982109 


9.465069 
9.465539 
9.466008 
| 9.466476 
9.466945 


.464129]10,535871 
464599110.535401 


10, 527285 
0.536814 


0.536342 


10.534931 
10.534461 
10.533992 
10.533523 
10.533055 


9.449485 
9.449915 


f9.450345 


9.450775 
9.451203 


9.982072 
9.932035 
9.98 1998 
9.93 196 I; 
9.981923 


9.467413 
9.467880 
9.468347, 
9.468814 
9.469280 


10,532587 
10.532120 
10.531653 
10,531186 
10,530720 


Z0 


9.45163219.981886 
9 452060[9.98 1849 
9.452488[9.981812 
9:452915]19.981774 
9.453342|19 931737 


9.4697 46 
9.470211 
9.470676, 
9-47 1141 
9.47 1605 


10.530253| 
10,529789 


10.5293 2 
Webb} 3: 
10,528395 


32 
JJ 


35] 


[3] 


3 4) 


9.453768 
9.454194 
9.454619 
9.455944 
9.455469 


9.981699 
9.98 1662} 
9.931624 
9.981 587 
9.981549 


9.472532 
9.472995 
9.473457 
9.473919 


9 472068] 


T0.527931 
10.527468 
10.527005 
10.526543 
10.526081 


36 
3Z7 
38 
39 
40 


9.456316 
9.456739 
9.457 162 
9.457584 


9.455892] 


9.981512 
9.981474 
99831436 
9.981398 
9. 981361 


9.474381 
9.474842 
9.475303 
9.47 5763 
9.476223 


10.525619 
10.525152 
10,524695 
10.524237 
10.523777 


a...44. 


4+ 
42 
43 
44 
45 


95458006 
9.458427 
9.458848 
9.4592681g 
9.459684 


9.981323 
9.981285 
9.981247 

981209 


S158 


9.476683] 


9.477142 
9-477 601 
9.478059 
9.478517 


0.523317 
10,52285£ 
10.522395 
10,521941 
10.521483 


19-47 1863 


9-468 4079 
3.469227 
3:469637 
9.460446 | 


980364; 
potozs 5 
9.980286 
9.98024 


9. 020819. 439838 


9.488043 
9425493 
9.488941 
719-48 9390 


9470455 


9.471071 
9.471678 
9.472086 


9.980169 
$.980130 
9.980091 
9.980052 


9490286 
9490733 
9-4911B0 
9-491627 


9.98001 >| 


9-492073 


IO,5 11957 
IOFI15o7 
IO-fFLIogS9 
10.510619 


54 
53 
F2 
59 


10.5Io16: 
I0.5097 1 


10.509267] 48 
I0-5o088 20147 
lo.50B373146 
10.507 92845 


4 


9-47 2492 
9.472898 
9e473304 


9+979973 
9:97 9934 
9-9798 94 


9+473710 
9.474135 


9979855 
'9-97 98 16 


9e.4925I9 
9-492.96 4 
9-493410 
9-493854 
9.494299 


109507481 
104507035 
10.506590 
$0.506145 


19-505701 (40 


44 
43 
43 
bs 


9-47 4519, 
9.474923 
9-47$327; 
9+ #73730 
9.476 1331 


9.979776 
9.979737 
9.97 9697 
9.979658 
9.979618 


9:494743 
9-495186 
9.495630 
9-496073 
9.496515; 


10+$OF 257 
I0.504813 
10+504370 
Lo.5039a8 
10503485 


39 
3 


37 


9.476536 
9.476938 
9.477.340, 
3477741} 
9.478142 


9:979578 
$:979539 


9-97 9459 
9.979419 


94279499} 


9.496957 
9.497399 
9.497840. 
9-498282, 
9.498722 


109503043 
10502601 
10-502160 
IO-5oI7L8 
Io.5o1278 


9.430140 9.9792201[9.590920 


9.47854219-979380| 9.499163 
9.478942]9.979340| 9-499602 
9.47 934219-979300|9.500042 
9-47 974119-979260|9.500481 


Io5o008 37, 


10.5003 98 
10.499958 


10.499519 


9:-4v0538 
9.489936 
$e481334 
9.481731 
9.4321 28 


46 
47 
48: 
49 
FO 


9.450108 
9.460527 
9490940 
9.461364 
9.461782 


9.981133 
9.981095 
9.981057 
9.981019 
S. g80980 


9.473975 
9.479432 
9.47 9886 
9.480345 
9.480Lo1 


I0.521025 
I0.529568 
IO,520I11!: 
0.519655 
10.519199 


[51 
2 
53 
54 
55] 


9.462199 
9. 462616 
9.463032 
9.463448 
9.463864 


9.950942 
9.980904 
9.989866 
9.980827 
9.980785 


9.481257110.51874} 
9.481712j10,51828% 
9.4382167]10.517833 
9.482621110.517375 
9.48 3075]10.516925 


57 
58 
159 
50 


a apr 1+ 


9.464694 
9.465108 
9.465522 
9.465935 


9.980750 
9.980712 
9.980672 
9.980635 

.980596 


9.483528 
9.483982 
9.43 4434 
9.484887 


9485339 


10,516471 
10.516018 
10.515565 
IO.5FIFLL} 
110,514661 


| Co-fine | Sine 


|Co-tang. | Tangent 


Degree 73. 


9.482525 
5448 2921 
9.483316 


9.484106 


9.483711, 


9.978980 
9.978939 
9.9783 g8 
9.978858 
9.978817 


9.504418 
9.5048 54 
9.505289 


9-979180]9,50135 8 
9.979140 9.59179 10s. 
9-97 90991 9.502234] 15 
9-97 9059] 95nd 

9+97 9019] EIg3 25901 
[9-50 94 [EO 
9.503982 


10.495 582 
19.495146 
10.4947 11 


1 
L 


5 


0.484501 
94434895 
9:48 5289 
9.4% 5682 
9.436075 


9.978777 
9.978736 
9.973696 
9.978655 
9.978615 


9.505724 
9,506158 
9.506593 
9.597026 


$.436467 
9.436859 
9.497251 
9.487642 
9.48805 
51438 42.4 
9.438314 
9.489204 
9.489593 
9.489982 


9.978574 
9.978533 
9-97 8493 
9.978452 
9.978411 


9-507892 
9.508326 
9+509181 
9.50962 2 


9-507 459 


1044942 16] t 
10.493841]13 
10+493407|1S 


10.492973j11 


10.492 5401 


10.492107 
104491674 
10-491241 
10-49089g 
10, 490377 


9.978370 
9.978329 
3.978 28 L 
9.973247 
9-97 3206 


9.5 10044 
9.510486 
9.510916 
9.511346 
[9.511776 


19-489946 
t0.489515 
10.4389084 
10488654 
lo.488225 


Oo -= »Þ w + *#, owe co\al © 


Co-fine | Sine |Co-tang. | Tangent 'M 


Degree 70. 


# 


cod AMBedeer Sins. nx ne. hn; 


Canon Triangulorum Logarithmicus. 


Lb Degree 18, Degree 19. 

[{M; Sine | Go-fine | Tavgent! Co-tang. Sine | Co-fine |Tangenti Co-tang, | 
0|9.489982|9-978206[9.511776|10.488224| [9.51264219.97 567019.536972|10.463028;6 
119-490371|9-978165|9.512206|10-487794 [9.513009[9.97562619.577382110.462618}5 
219-4907 5$9]9-978124[9.512635}10-487 365] [9.513375[9.97558319.537792110.462208{5 
3|9-491147|9-978083[9.513064|10.485936] [9.413741]9.975539]9.538202$10.461798}57 
4[9-491534}9-978042[9.513493[10-486507] [9.51410719.975496{3.5386ro0[t0.46138gÞ55 
51 9-491922}9.978000|9.513921|10.4860795 [9-514472 [9.97 5452]9 539020}10,460980Jy 5 
6]9-492308|9-977959[9.514349j 10-485651] [9:514837|9.975408;9.539429110.460571 54 
71 9-492695}9-97791819.514777} 10-48 5323] [9.5T5202[9.975364|9.539837[10.450163 53 
8] 9.493080}9.97787719.515204|10-484796] [9.515566[9.97532119.540245[10.459755[52 
9] 9-493466]9-97783 5|9-5156311[10-484369] [9.515930[9.97 $27719.540653[10.459347]5 1 
0[9-493851[9-977794|9-516057|10-483942] [9.516294f9.97 5233'9.541061[10.458g39Þ50 

9:4942365|9.977753[9-516484|10.483516| |9. 51665719.975189{9.541468j10; 45853214 
2[9-494620}9-977711|9-516910 10.483090 9.51702019.97 5145[9.541875}10.458125|48 
9-495 005[9-977669|9-517335|10.482665| 19.5 1738 219.97510119.5422811 10. 4577719 47 
9-495 388[9-977628[9.517761110.482239] [9.517745[9.975057[9.542688| 10.4573 r2|46 
9.49577 149-977 58619.518185|10.481814] [9.51810719.97 501319.543094[10.456g06|45 

26|9.496154|9-97754419-518610|10-481390} [9.518 46819.974969|9.543499110.4565011 44} 

1719-496537|9-977503|9-519034|10.480966| [9.51882919.97492559.543905[10.456095| 43 

18[9.496919|9-977461|g-519458110.46054z] [9.51919019.9748801g9.544310r0, ao5eby 42 

19 SIN SHOP TAEDD FIONOD 10,48011 -51935-119.97483619.544715} 10. bb [7 

2019-497 6821997 737719-520305110-479699] 9.51991 119.97 47 9249.5451 Tofo, 45488 

1119-49806 3{9.977 33519-5207 28410-47929 [9.52027119.974747|9.5455 24 — T 

22/9-4934449-977293[9.521151110.478349] 9.52063 119.974703[9.545927|10.454072[38 

2319-4988240 9:99 7251[9-521573010-478427 [9.52099519.974659]9.546331110:45 3669| 37} 

be 9-499204|9-977209|9521995510-478005] [9.521349 bo. 974614\9.546735]10:453265136 

2519-4995 3419-97 716719522417 10.457583| [9:52170719.974570[9.547138}t0:452862]3 5 

261 9.49996 319.977 12 5{9-5228 38{10.47 7162 522065]9.974525f9 þ $47 54011045 2459134 

by 9.500342|9-977083|9.523259j10-476741] [.52342319.97443019.547943110:452057 (33 

23] 9.5007 2019.977041[9.523679(10-476320), .52278119.974436t9.528345510.451655|32] 

29|9.501099]9.977999|9.524togſiog475900Þ [9.52313319.97439119.548747110.451253[31 

$o[9.50147619-9779561[9.524520120-47 5480 52249519-974346[9.549149]10. 450851 Zo 
4149.50185419.97691419.524939120.475060) [$.52385119.994302|9.549550110.430450'29 
32]9$.50223149.976372196525359|100474641 $24208|9.974257 9. 549951110,450049|28 

33] 9.50260749.976830]9.525778[10.47422 2} 9.5 2456419.974212]9. 5503 52110.449648|27 

34|9.50298 4494976787 [9,526197|10.473803|, [9.524920 9:974269 9.5507 52|10.449248|2 

35!9.503 3601997 6745 [9.526615/10, 473385] 19-$2527519.97412219.551152110.443848}2 

3619-503735 9.97670219:5$27033|20.47 2967 e53563019.974077{9.551552110.448443 12 

27|9,504110{9.976660[9.527451[10,472549 |9+-12598419.99403219.551952110.448048|:3 

38|9.504485{}94976617|9.527868[10.472132) [9.52633919.99 3987 9-552351110.447649}22 
39;9-5$04840|9.976574[9-528385]10.451715] [9.52669519.97 3 94219.5527 50[t0.447250[z1 
40}9-505234{9497653219.$28702130.47 1298]; 19-52704619.97389519.553149[10.446851/2 

41]9.505608j9.976489| 9.5291 18120,470884; 19-52740019.97385219.553548[10,44645:}9 
4:19.50598119.976446|g-$295351104470465] (94327759 997 $30919+353946) 10.44605/4| a8] 
4:| 9.5063 54\9.976404\9.$29950[16.470049| [$-$23105|9.97376i/9.554344J10,445656|17 
44|9:50672719.976361|9.530366 aþ.4696s ; [$-$28458\9.973716\9.554741[10.445259}16 

[4519.50709919-9763 18]9.530781]ab-4693 19], [9.5288 10]9.97 367119.535139[10.444851]x5] 

46 Ju wt 4 FE: 9.53 1196|10,46880 $3916119,9736t5]9.555536 I04444464\14 

47 9.50784349.976232|.9.531611}t0,46838c $29513 9.973580[9.555932 19,444068|13 

48{\9:50821449.976185\9.532025|10.46797 5 3.529364 9.97 3535]9-556329|10.443671112 

49|9.503535|9.976146|9.532436110.467 561] [9.930214|9.973489/9.5 56725] 10.443375]11 

50.9,508955192 :9.532852410,467147]: [9$3056519.97344319-5 57121] 10.442859]10 

ſI|9. 509326{9.976066 9.5332664 10,4667} 9.530935|94973398[9.557 517 100442457 9 

$2|$9.,50969619.976017|9.53367 $0.46632 9.5$1265|19497335219.557912] 10,44208 8 

53|9.510065}9.975973|9-534092]10.465go8] [9.53 1614[9.973307[9.558308| Wre4t! 7 

54(9.51043449.975930[9.534504þ10/1465496] [9:53 19631 9.97 Fi61 $3702 10.44129 6 

55|9.510803}9.97 5387\9 $34916110.465084}; [9:532312[9.973215]9.559097]10.440g03Þ] 5 

56|9.511171]9.975344]9.53 5328[19.464672Þ| [9.53266119.97316919.559491[10.446509Þ 4 

5$719.511540f9.97 5800 9:535739 19:464z61 $4 xs 9.97312319.559885|10., 440115] 3 

68]9.511907[9-9757 $71 9.536150þt9. 453849] 5333 $719-97307819,560279[104439721} 2 

$9]9-51227519.97 $71319.536561419.46343 9} [9.533704 a [9.56667 31 10.439327] x 

PR 97670lg.536972[10.463028] | [9.53405119.97 293619.561066110.438534 0} 
4 | Co-ſone. | S Sine Co-tang.\ Tangent , Co-fine | Sine ' Co-tang. [Tangent |M 

—Degrec 7 71. SF ...... Degree. / HENS 


Canon Triangulorum Logarithmicus. 


| Degree 20. = Degree 21. 

M| Sine | C--ſime |Tangent| Co-tang. Sine | Co-fine Tangent; Co-tang, | 
0[9.534052 9.972986 9.561966 10.438934| [9-554329|9-970152 9.584177|[to-415822}65 
i119 1 6 ye 9.561499[10.43854i] [9-554658[9.970103[9-534555[10-415445|65 
219.5347465|9.972894|9.561851[10.438148] [9.554987[9.97005 5|9-584932|10-415068 58, 
2[9.535091[9.972848|9.562244[10.437756] [9.555315[9:970006|9-585308[10.414691|57 
319.535437|19.972801]9.562636[10.437364| [9.555643]9-969957|9.585686|10.414314|56 
5/9.535782'9.972755\9.563028|10.436972] [9.55597 119-969909, 9.586062|10.413938; 55 
619-53612919.972709|9.563419]} 10.436580| [9+55629919.96986019.586439]t0.413561]54 
719.536474|9.97 2663[9.563811110,43618 9+55662619.96981119.586815 104413185 53 
$19.536818[9.972617]9.564202|10.435798 9.5569531|9-96976219.5387190|10-412800|52 
g9l9.53716319.972570[9.554592|10.435407] [9.55727919-969713|9-587 566|10.412434/51 

tolg.53750719.97252419.5564983(10.43F017 9.557606 9.969665{9.587941110-412059|50 

1119.53785119.97247719-565373110.434627] [9-55793219-969616|9.588316110.411684|45 
1219.538194|9.972431]9.565763[10.434237] [9-553 258[9.969567[9-588691110.411309148 

i319.5$3853719 972334 9.566153[10.433847] {9558583 9.969 518[9.589066|10. 41093 4147 

14\9.538880[9.972338[9.566542|10.433457]} [9-558909[9.969469}9-589440| 10.410560[46 

1519.529222[9.972291]9.566932110.433068] 19-5 592349-9694 1919-5890 14[10.410185[45 

16]9.539565]9.972245|9.567320 10.432679] 9-55955819.969370|9.590188 10-4098 12144 

17|9.539907|9.972198|9.567709} 10.432291þ 79-559883 [9-96932119.59056111c,409438143 

18 9. 54024919. *972151 g.568097110.431902þ 9.560207|9-969272 9590935 10.409065|42 

1919.540590[9-972105 9.568 486] 10.431514] [9-56053119.96922 3[9-591308[10-408692|41 

2019.$4093 1 9.972058[9.569873|10,431126] [9.560855 (9.969 17319. 591681] 10.408319}40 

21[9:541272]9.972011}9 569261|10.430739] [9-561178]9.969124 9+592054|10, 5.497 946139 

2219.541612[9.971964|9.569648| 0.430351} [9-561501[9:96907519,592426, 10-407 57438] 

23]9.54195319-97 1917] 9.560035. ) a 429964] [9-56 18249-96902 519.592798[10.407201|37 

24|9.542292 9.971870|9.560422|10.429578 9.56214619-96897619.593170|[10.406829|26 

2519.54263219. 2.971823 9.56080g[1o. L0.429191 9-562 468 [9.968 926 9-593 $42110-406457 [35 

26/9.54:971]9-971776[9.571195 0.438305 [9-562790|9:968877[9-593194|10,406086].3 4) 

27|9:543310[9.971729|9.571581110.42844 +563112/9-96882719.59428 5510.405715f33 

2819.543649 99730 219.571967119.42303.4 [9:563433/9+968777[9.594656[10.405344[32f 

9 9.543987|9.97 16 $35 9.572352|10.427 648} [9-5637 54[9,968b7 28[9.595027[10.40507 331 

019.54432519.971588]1g. 5$72738]10.427262] 9-564075|9496867819.595397110.404602 2|30 

by 1]9.54466319- 2971540 9 $73123] 19-42687 9.564396|9:968628|9.595768|10,4042-3.2429 29 

32 SET NOO 9-97149319+573507| 10;4264y ; [9:5647 1619-968 578]9.596138|10.403862fa8}. 

3319-545339[9-97 144619: $73892[19-426108], 9.565036; 9,96852819.596508[10.403492[27 

3419- 54567 4|9-97 1398 9+5742761]10,42572 4 $65356|9,962473 9.596878110,403 x22 f6] 

3519.546011]9-971351 ta Sokl 9.42534 9. 56567519,968428 9.597247 10:492753 25f 

36] 9-546347|9-971393|9,57 5044| 19-4249 56Þ 9.565995|9.968378|9 $97616þr0:402384 Wi 

37|9-546683|9-971256|9-575427|10-424573], [9:5663 14) 5.968328 9.597985}10.402015|23 

38]9 54701919-971208|9.575810| 10442418 9. 56663 219.968278[9.598354}10:401646|22 

3919-547 354[9-97116119.576193|16-423807], [9.566953 9 968228[9.598722[10.401277|21f 

4619.547 68919. 971112 $5365761469423424]| [9 9.567 26919.96817819,599091110.400909[20] 

41 [9.548524] 9:9731065]9-576958[4$4p3034}, d. $67 587 9,.96812819.599459}10.400541|19 

42 9.348358 9-97101819-577 344 Inbh$> 26 | [9.567904 9:96807819.599827|10/400173 18] 

4319-543593219:970g7p[9+577723[40: 423277] 9,568 22219/968027|9.600194|10.399806|17 

[44]9- 5$49026|9:970922[9-578 104| 10:42. 396; [9:56853919:96797719.600562|10.399438|16 

4519-54936alg.970874\9-5y8486[10:4tt51 4! [5688 $549:967927 |9.600929110-399071115 

46 9-549693[9-97082 c578869|10424333| |9-569t72|9,96787619.601296110,398704|14 

4719-550026[19.97077919,579248[10-420752]; [9.569488 9:967826|9.601662110.3983 37 I3 

48]9.550359[9-97073 119-57 9628|19.44037x]| [9:56980419.967775|9.602029]10.397971]12], 
4919-5506g2|9-970683|9.580009|10-419993} [9.570120 <4 <a 9.6023951[10.397605|11 
5019.551024[9-970634|9.580389!10-41961a}, [9.57043 $19:96767419.602761 $6:397339}10 

5119-551355[9.97058619.580769] 10.439233}; [9.5707 51|9:967623|9.603127|10.3968731 9 

$2|9-55168719-979538|9.581149110.418853/ 19.57 106519.96757319.603493|10.396507 $ 

$319.55 2019[9-970490 9,581528110.413472]! [9.57 13$019.967522[9.603858|r0.396142] 7 

54/9552 349|9+9704432[94581907[10-418092] [9.57 169519.96747 119.604223]10.395777] 6 

5519-55 2680|999703941945$2286110.41771 3, 9.572009}9 96742019.604588. 10.295412] 5 

$619.55 301019-970345]9:582665|10.417335|, [9-572322[9-967370|9.604953119.395047| 4. 

$719:553340|9-97029719+538 3043 [10-416996}| [9:57 2636[9.967319}9.605317]19. 394683] 3 

58 9-553670|9.970i49[9-583422|10-4r6578}. [9.572949þ9.967268[9.605681[19.394318| 2 

5919+-554000| 9-970200|9,583300[10.4t6200þ [9.573263 9.967217|9.606046|10.393954 L 

6019.55432919.97015219:5384177]1064r5323f. [9.57357 519.967 166 9.606409|10.393 590 ol of 

| i Corſi me | Sine | Co-tang, | Tangent l Co-f me |; Sine { Co-tang. | Tangent, _ 
TY} _ Degree 69. Degree 65. 


—_ = Md 


Canon Triangulorum Logarithmicus. 


—_—_ 


| Degree 22. Degree 23. 

M| Sine | C»-fme |Tangenti Co-tang. Sine | Co-ſine |Tangent| Co-tang. | 
0,9.573575| 9.967 166|9.606409 10.393590| [9:-591878|9.964026|9.627852|10.372148, 60 

119.573888 9.967115|9.60677310.3 33227 9-5 9317 $19-963972 9.628203]10.371797] 5 
219.57 4200|9,967064|9.607136[10.3928563| [9.59247 3]9.963919]9.628554|10.37 1446 53 
319-574512[9.967012[9.607500[10.392500| |9.594770[9.963865]9.628905]10.371095| 57 
4|9.574824|9.956961[9.607862|10.392137 959jov 9.95381119.629255]10.370744|56 
519.575135[9.966910[9.608225]10.391774/ |9-59J36319.96375719.629606110.370394|55 
619.57 5447| 9.9668 59]9.608 583] 10.391412 9.593559 9.963703 9 29960139-370048 54 
719.57 5758|9.966807|9.608950[10.391059] [9.594955]9.953650 9.630306|10.369694|5 3 
$]9.576068[ 9.9667 56]9.6093 12|10.390688] |9-59425119,953596[9.630655[10,369344| 52 
919.576379 9.966705}9.609674|10.390326} [9.594547[9.963542|9.631005[10.368995|51 
10'9.576689|9.,966653|9,610036110.389964] [9-594842[9.963488[9.,631354[10.3686451|50 
i11]9.576999|9.966502|9.610397|10.389603] {9.595137|9.963433|9-631704|10.368296| 49 
1219.577309|g9.966550|9.610758|10,3389241] |9:-59543219.963379|9.632053|10.367947|48 
13]9.577618]9.,966499|9.611119110.388339| [9.59572719.96332519.632401|10.367598|47 
14|9.577927|9.966447|9.611480[10.388520| [9.5960211g. 96337119.632756 10.367250|46 
15]9.578236 9.9663951: 9.6118411]10.3383159} |9- 596315|9.963217|9.633098 10.366901145 
1619.578545 9.966344] 9. 612201 10397799 9.596610 9.963102 9.633447 1Ic.366553144 
17]19.578353]9.96629219.612561]10,387438 9.596903[9.963 108 9.633795]10.366205[43 
18]9.579161]9.966240|9.612921[10.337078] |9.597 196|9.963054[9.634143|10,365857|42 
19]9.579469|9.966188|9.613281[10.,386719] -19 597490[9.96299919.634490[10.365510[41 
20[9.579777|9.966136\9.613641410.386359] |9:-5$9778319.962945[9.634338[10.365162[40 
21|(9.580984!9.966084|9.014000|10. 386000 9.598075[9.962892[9.635185|10.364815139 
2219.530392|9.966032|9.614359|10.385641] |9.598368[9.96283619.635530[10,364468|38 
23|9. 580698|9.965980|9.614718|10.385282} [9.59866019.962781[9.635879| 105364121137 
24|9.581005|9.965928|9.6150771\10.384923} [9-59395219.962726[9.636226]10.363774|36 
25]Þ-581311 9.955876]9.615435110.384565] [9.59924419.962672[9.636572110.363428|35 
2619.581618,9.965824|9.615793|10.384207] [9.599536 $19.962617 9.636918|10.363081|34 
2719-58 1923|9.965772[9.616151110,383445) [9.59982719.96256219.637205[10.362735[33 
28]9.582229{9.965720[9.6165091]10.383491] [9.600118]9.,962507[9.637610[10.362389]|32 
29]3.582534{9.965668[9.616867|10.383133] [9.600409[9.962453 pgN0t 10.362044|31 
30[9.58284019.965615 aig Mens 382776| [9.60070019.96239819.638302[10.361698|;0 
3119.583144|9.965563 9.617581 10.3382418] [9-600990|9.96234319.638647 10.361353|29 
219.583449|9.96551119.617933|10,382061| 9.601230|9.962288[9.638992|[10.361007|28 
33|9-583753|9.965458|9.618295|10.381705] [9.601570]9-962233(9.639337|10.360662[27 
34\9,584058|[9.965406 9.618652[10.381348 9.501860|9.962178|9.639682 10.360318|26 
35'9.584361|9.965353|9.619008110.380992] [9.602149 9.962122 9.640027[10.359973|25 
36:9.584665]9.965301|9.619364[10.380635] [9.602439] 9.962067|9.640371[10.359629] 24 
3719.584968|9 965248|9.619720|10.38027 79 9.602728|9.962012|9.640716|10.359284 23 
3319.585271[9.965195|9-620076[10.379924| [9-603017|9.961957[9.641060|10.358940|22 
3919.585574[9.965143[9.620432|10.379568] [9.603305|9.961902[9.641404|10.358596|21 
4019.58587719.965090[9.620787]10.379213] 19.560359419.96184619.641747]10.358253]20 
41|9.586179;9.965037|9.621142|10.378858] [9-603382|9.961791]9.642091|10.357909j1 9 
2|9.586431|9.964984|9.621497|10.378503] (9:504170]9.961735[9.642434|10.357566|[18 
43|9.586783|9.96493119.621852 10.378148 9:604457 9.951680[9.642777 I0-357223117 
44|9.5$7085]9.954878[9.622206|10.377793] [9-604745]3.961624[9.643120[10.356980[16 
4519.587386{9.96482519.622561!10.377439} [9-605032[9.951569 10.356537115 
46] 9.58763719.964772[9.622915|10.377085] [9.605319] 9.96151319.643506|10.356194]14 
47\9.587988[9.964719]9.623269|10:376733] [|3.605606|9.96145819.644148|10,355852[13] 
43] 9.5882 89|9.964666]9.623623]10.376377} [9:605592|9-961402[9.644490|10-355510[12 
4919.53853%9[9.964613]9.523976[10.376024\ [9.606179 9.644832[10.355168|11 
5019.588890[9.964560[9.624330]10.375670} [9:60646519.961290[9-645174[10.354826]L0f 
51/9.589190|9.964507!9.624683|10.375317] [9.6067501|9.961235|9.645516|10 354484] 9 
52/9.589439|[9.964454|9.625036110.374964| [9.607039[3.961179|9.645857[10.354142| 8 
53/9.589789|9.96440019.625388[10.374612] [9.607322[9-961123|9.646199|10.,353801] 7 
54|9.590088[9.964347|9.625741[10.374259] [9.607607[9.951067|9.646540110,353460| 6 
5519.590337|9.964294|9.626093]10.373907| [9.607892[9.9610111l9y 646881110.353119| 5 
56]9.590686]9.9642.40]9.626445]10.373555] [9.608176]9.960955]9.647222[10.-352778| 4 
$719.590984[9.954187]9.626797|10.373203| [9.608461[9.950899]9.647 562|10.352438]| 3 
5$$]9.591282[9.954133|9.627149|10.372850| [9.608745 9.960942[9.647903|10.352097| 2 
$9194591580[9.964080[9.6275011|10.372499| [9609029 9.960786|9.648243|10-351757| 1 
bolg., 591878 9.964026{9.627852110.372148 9. 609313 9.9607 30[9.648583[10.351417] © 
| | Co-fine | Sine | Co-tang.\ Tangent| | Co-ſime | Sine | Co-tang.| Tangent |M 

| Degree 67. Degree 66. y 


(d) 


Canon Triangulorum Logarithmicus, 


W— 


| Co-ſine | Sine | Co-tang.j Tangent 


Co-ſine | _ Sine |Co-tang. | Langent | 


: 
—_ 


ny: Degree 24. Dae 25% 

M | Sine | Co-ſme [Tangent| Co-tang. Sine | Co-fine | Tangent! Co-tang. | 
019.609313 9.960730 9.648583 10,351417 9.625948 9.957276 9.668672 [0.331327 60 
1]9.609597|9.960674|9.64892310.351077 9.626219]9.957217]9-669902[10.330998|59 
219.609880{[9.960617 9.649263[10.340737 9.626490[9.957158 9.669332 10,330668|58 
3 9.610163 9 960561 9.649602|10.350398 22 WI itn 9.669661 10.330339 57 
41 9.610446 g9.960505[9.649942 10,350058 9.627030 9 957040 g9.669999|10.33000g 50 
519.610729]9.960448| 9.650281] 10.3497 1 9-5627300|9.95698 1, 9.670320, 10.329680|55 
6|9.611012[9,960392]9.650620 10.349380| [9:527570[9.956922|9.670649[104329351|54 
719.61129419.960335|9.650959|10.349041 9.627840|9 956862[9.670977[10.329022|53 
8[9.611576|[9.960279[9.651297|10.34870} 9.628109|[9.956803[9.671305[10.328694|52 
9|9.611858|9.960222[9.651636|10.348364| [9-62337819.95674419.671634110.328365151 

[r0{9.612140[9.96016519.651974110.348026 9.623647|9.95668 4 9 671963 10.328037|50 
11]9-612421[9.960109]9.652312|10.347688] [9-623916[9.95662 519 072291[10,327709|49 
12]9.612702|9-.960052[9.652650[10.347350 9.629184|9.956565|9-672619þ0.3273S1[48 
1319-612983[9.959995[9.652988|ro.z347012 9.629453[9-956506|9.672947|10.327052|47 
14]19.613264[9.959938 g9.653326|10.346674] |9-62972119-95644619.673274|10.326725j45 
r1519.613545]9.959881]9.653663[10,346337] |9-529989!9.95638719.673603110.326398'45 
16j9.613$2519.959824|9-654000110.345999 9.630257|[9.956327|9.673929|10.326070]44 
t7]19.614105[9.959768[9.654337[10.345662 9.630524[9.956267[9.674256|10-325743[43 
18]9.614385|9.959710|9.654674[10.345325] [9:530792|9.95620819.674584|[10.325416[42 
1919.614665|9.95965319.6550111]10.344989 9.631059[9.956148[9.674910|10.325089[41 

2019614944[9-95959619.655348110.344652 9.6313261]9.956088 9.675237110.324763140 

21 9.615223 9.959539!9.655684[10.344316 9.63159219.956029|9,675564|10.324436;39 

22[9.615502[9.959482]9.656020|10.343g80 9.631859 9.95 5969 9-67 5890([10.3241 10138 

23[9.615781[9.959425]9.656356|10.343643] [9232125] 9.955909 9.676216110.3237%3137 

24|9.616060[9.95936719.656692|10.343308 9-632392[9.955849]9 676543[10-3234571z6 

2519-6163 38|9.9593 1019.657028[10.342972] [9-63265719.95 $78919.676869110.323131];5 

2619.616616|9.959253 9.657363[10-342636 9.63292319.955739|9.677194|10.322805|34 

2719.616894|9.95919519.657699[10.342301 9.63318919.955669|9.677520[10.322480[23 
28]9.619192[9.959138[9.658034|10.341966| |9-533454 9.955609|9.677845]10.322154|32 
2919.617450][9.959080|9.658369[10.341531 9.63371919.95554$19.67817110.321829Þ;1 
3019.617727|9.959023[9.658704[10.341296] [9-633 9349.95 548819.678496|10.321504[30 
3119-618004[9.958965[9.659039[10.340926 9-634249|9.95542819.678821|10.321179'29 
32[9.618281|9.958908[9.659373[10.340627 9-634514[9.955367|9.679146[10.320854|28 
33]9-618558[9.958850[9.659708[10.340292 9.634778[9.955307[9.679471110.,320529|27 
34|9-618834[9.958792[9.660042[10.339958 9.635042 9.955246 9.679795]10.320205[26 
3519.619110 9.9587 34 9.660376 10.329624 9.635306 9.955186 9.680120 10.319880 25 
36[9-619386|9.95867719.660710110.339290] [9-$35570[9.955125[9-680444|10.319556|2 
37|9.619662|9.958619]9.661043[10.338957] [9-535833[9.955065[9.680768[10.319232[23 
38]9.619938[9.95856119.661377|10.338623z] 9-536097]9.955004[9.631092[t0.318908[23 
39]9-620213[9.958503[9.661710[10.338290] [9-636360[9.954944[9.631416110.318584[21 
4019.620488]9.95844519.6620431]10.337956 9 63662319.954883[9.681740[10.31826c[20 
4119.62076319.958387[9.662376|10.337623] [9-53688619.95482319.682063110.317937|19 
4219.621038[9.953329[9.662709[10.337291 9.637148[9.95476219.682386110.317613]18 
4319:621313[9.95827119.663042|10.336958] [9-$37411[9.95470119.682710J10.317290[17 
44|9.6215871]9.958212[9.663374|10.336625 9.6376731[9.95464019.683033[10.316967[16 
4519.621861][9.958154|9.663707|10.336293] [9-53793519.55457919-633356[10.316644[15 
46|9-622135/9.958096|9.664039110.335961] [9:5633197[9.95451319.633676110,316321]14 
47|9.622409|{9.958038|9,664371|10.335629] [9-638458|9.954457|9.684001]10.315999]13 
48]9.622682|9.95797919.664703|10.335297] [9-638720]9954396[9.684324|10.315676]12 
49[9.62295619.957921]9.665035[10.334965] [9.63898 1[9.954335|9.634646]10.315354[11 
golg-62322919.957862]9.665366|10.334634| [9-639242]9.954274|9.684968110.31503210 

51]9.623502|[9.957804|9.665697110.33430: 9.639503|9.95421319.685290|10.314710] 9 

5219-62377619.957745|9-6566029]10.333971] [9:639764[9-954152[9.655612[10.314385} 8 

$3]19.624047|9.957687|9.666360[10.333640] [9.640024[9.954090][9-68 5934 10.314066] 7 

5419.62431919.95762819.666691[10.333309] [9-6402$4]9.954029]9.686255]10.313745] 6 
5519-624591]9.957570[9.667021[10.332979] [9.6405 4419.95 4958 9.686577110.313423 5 
5619.62486319.957511|9.667352|10.332648 9-640804 9.953906|9.6863g98[10.313102 4] 
Mt An-44 9.9 5745219667682 10.332318 9.641064|9.953845\9.637219 L0-312781] 3 
58]9.62540619.957393]9.668012|10.331987] [9.641323[9-9537831]9-687 540]10.312460| 2 
$9j9.62567719.957334[9.668343|10.331657] [9 641583]9.953722 9.687861[10.312130%] 1 
6019.62594819.95727619.668672|10.331327] [9.641842[9.95 3660 9.688182110-311818| © 

M 


Degree 65. 


Degree 64. 


mm —————_, 


— 


lh. 


te Te. a ITE 


OTITIS 


Canon Triangulorum Logarithmucus. 


Dcgree 26. Degree 27. 

M| Sine | Co-(ine [Tangent] Co-tang. Sine | Co-fine | Tangent; Co-tang. | 
o|9.641842|9.953660|9.688182|10.311818| [9.65704719- -9498801 9.707166 I0,29283 416 
1]9.642101]9.953598|9.688502[10.311498] [3.657295|9.949816[9.707478]10.29252315 
219.642360]9.953537|9.688823|10.311177} [9-957 54219-9497 5219-7077 90[10.292210[58 
319.642618|9.953475[9-689143|10.310857] [95 577 90[9-94958719.708102|[10.2918 97] 57 
4|9-642$7619.953413|9-689463]10.310537 9.65303719.949623[9-708414}10.291586[56 
$19-643135]9.953351[9-689783[10.310217 9.558284, 9.949598 |9.708726[10.291274|55 
619.643393|9.95329019-690103|10.309897] [9-653 531[9.949494}9-709037110.290962|5.4 
Me+ 4 9.953228|9.690423110.309577] [9-565377719.94942919.799349|10.290651|53 
$19.643908[9.953166|9 69074210.309258| 9.659024|9.949364|9.709560[10.290340|52 
919.644165[9.953104|9.691063|10.308938] [9.65927119.949300|9-709971110.299029]5 

10/9.644423[9.953042[9.691381110.308619] [9:6595171[9.94923519.710282)10. = panes 50 

11,9.644680}9.952980|9.691700]10,308300| [9.659763]9.949170[9.710593|10.289407|49 

1219.644936[9.952917|9.692019{10.307g81 9.660009 9.949105| 9.710904 10.289096148 

13|9645193[9.952855[9.692338|10.307662 9.6602 55]9.949040|9.Mllp 14|10.28373 547 

14]9-645449|9e952793|9.692656[10,307343 9.660500|9.948976 ;MS.; 10.288475]46 

15]9-64570619.952731|9-692975110.307025 9.66074619.94891019.711836110.2838164|45 

16]9.64596219.952668196693293|10.306706] [9-06099119.948845[9.79:2146|10.2878 54144 

1719.646218|9.952606|9.693612[10.306388 9.66123619.948760]9.712456]10.287544[43 

18]9.6464731|9-952544|9-693930[10.306070 9.66148119.948715]9.712766[10.287234[42 
19]19.646729|[9.95243119.694248[10.305752 9.651726]9 948650[9.713076[10.286924[41 

2019.646984|[9.952419|[9.694566[10.305434 9.661970[9.948584[9.713386[10.286614 40 

2119.647239]9 952356 10.305117] [9-662214]9.948519[9 713695|10.286305|39 

22|9.6474941{9-952294|9 695201[10.304799 9.662459|9.948453[9.714005|10.285995|38 

2319.647749|9.952231]9.695518]t0.304482 9.662702[9.948388}4.714314|10.285686|37 

:4|9.648004|9.952168|9.695835|10.304164] |9-$52947]9.94832319.714624[10.285376136 

25[9.64825819-952105]9.696153[10.30238 47 9.663190|]9 9432571]9.714933]10.285067]35 

2619.64351219.952043|9-696470|10.303530] [9-©53433[9.948191|9:715241[10.2847581 34 

27|9.648766|9.951980|9.6956786|10.303213] [9-$63677]9.948126[9.71555o[10.284449]33 

:3]9.64802019.951917\9.697103|10.302897] 9: 663920[9.948060|9,715859]10.28440];3 

2919.649274|19.951854|9.697420|10.302580 9.664163[9.947995[9.716168[r0.283832[21 

20!19.649527|9.95179119.697738|10.302264 9.66440616.947929]9.716477]10. 283523 ZO 

3119.649781]9.95172819.698052|10.301947 9.654648 peas $9 16785] 10.283215| 29 

32|9.650034[9-951665|9,698369]10.301631 9.66489119.94779719.717093[10.282907|28 

3319.650287{9-951602|9.698685}10.301315 9.665133[9.947731[9.71740110.282598|27 
34|9-650519|9.951539[9.699001}10.300999 9.66537 5|9-947665|9.717709]10.282290[26 

2519.650798]9.951476[9.699316110,300684 9.66561719.94759919.718017|10.28198 3125 

3619-651044]9.951412|9.699632j10.300368 9.665858 9-947 53319- 718325|10.281675|24 

3719-651296][9.951349|9.699947110.300052 9.666100 9.947467 [9 -718633[10.281367|23] 1 

38]|9.651648]9.951286[9.700263|10.299737 9.666341[9.947401 [9.712940 10.281060|22 

29[9-65180019.951122[9.700578|10.299422 9.666583]9.947335[9.719248]10.280752]21 

40|9.65205219.951159]9.700893!110.299107 9.66682419.947 269 9.719555 10.280445[20 

41\9.652303]9.951095|9.701208] 10.298792 9.6670651]9.947 203]9.719862|10,280138{19 

42|19-652555[9-951032|9.701522|4100298477 9.66730519.947136[9.720169110,279831|18 
4319.652806[9.950968|9-701837|10.298163| [9:5657 546]9.947070[9.720476110.279524f17 

44|9.6530571[9.950995|9-702152]10.2978 48 9.667786]9.947004|9 720783|[l0.279217 16 

4519. -65330719.95084119,702466110.297534 9.668026 9.946937|9.7210B9 t0.278911]15 

46]19.65355819.950777|9,702780[10.297219 9.668 266]9.94687119.721395|10,278604|14 

4719.653808[9.9507 14|9.703095|10.296905 9.668 506[9.946804|9.721702|10.278 29813 

4819.654059|9.950650|9-703409|10-295591] [|9:-56568746[9.946738|9.722008110.277991if12 

49]9.654309[9.950586[9.703722|10.296277 9.668986[9.9466711[9.722315 10.277685| vl 

$019.654558[9.950522[9.704036110-295964 9.66922519:946604|9.7 22621 10.277379|10 

51 9-65480819.950458 9.7043 50[10-295650| - [9-5669464[9.946537|9.722927110.277073] 9 

5219 65505719.95039419.704663[10.295337 .669703[9.946471[9.723232[10-276768] B 

53{9.655307|9-950330,9.704976|10.295023 9.669942[9.946404|9.723538[10.276462| 7 

5419.65555619.950266|9.,705290[10.294710 9.670181]9.946337[9.723843]10.276156] 6 

5519.65580519.95020219. 705602(20.204307 9.67041919.946270'g 724149110.275851] 5 

5619.656053[9.950138]9.705915]10.294084 9.670657|[9.94620319.7 24454 10.275546| 4 

57|9.656302[9.950074|9.706228|10-293771| [9.67089619.94613619.7247 5910-27 5240]. 3 

©£$19.656550[9.950009[9.706541[10.293459 9.671134|9.946069[9.725065]10.274935| 2 

59[9.656799|9.949995 [9.706853|10.293146| |9-671372[9.94600219.725369110.274630] 1 

6019.656347]19 94988119. 707166|10.292$34 9.67160919 $94592519.725674110.274326] © 


| Co-ſine Z Sine 


|Co-tang. | Tangent 


| Degree 63. 


Co-fine | Sine [Co-tang, | Tangent IM 
; Degree 62. 


Canon Triangulorum Logarithmicus, 


= Degree 25. | Degree 29. 
Mi Sine | Co-ſine i Tangent| Co-tang. | | Sine | Co-ſine [Tangenti Co-tang, | 
0 9.671609|9-945935]9-725674|10-274326] [9.685571]9.94181919.743752|10-256248160 
119.671847|9-945868[9-725979|10-274021] | [9-685799|9-94174919-744050[10.255950159 
2|19.67:084|9.945800[9.726284|10-273816] 19.686027|9.941679}9-744348[10.255652|58 
319.672321[9.945733 9-726588[10,273412 PEELELe 9.941609]9-744645]10 255355157 
4|9-672558[9.945666|9.726892[10.273107] [9-686482[9.94153919.744943110,255057156 
5[9-672795| 9.945 59819.727197|10.272803] [9.686709[9.941468[9.745240/10.254760|5 5 
619.673032[9.945531]9-727501]10-272499 9.68693619.941398|9.745538110-254462|54 
719.673268|9.9454631|9.727805|10.272195 9-687163]9.941328|9.745835|10-254165 F3 
819.673505|9-945396|9-728109|10.271891] 19.68738919.941257|9-746132[100253868|52 
919.67374119-945328|9-728412|10.271587] j;9.68761619.941187|9-746429|10-253571]51 
1019.673977|[9-94526119.728716|10-271284| |9.68784219.9411161|9.746726|10-253274j50 
11]9:674213|9.945193|9-729020]10-270980] [9.688069 Hats 2th colour 10.252977|49 
12|9.6744483|9-9451a$19-729323|10.270677] 9-688295[9.94097 5/9-747319]10.252680|48[ 
1319-67 4684| 9.94 9-729626|10.270374| ;9-688523[9.940905[9.747616|10.252384|47 
1419-674919 9.9 9+729929| 104270070 [9.688747 9940834 $4747912|10.252087|46 
15(9.67515419.944922|9-730232|10.269767 (9.688972 9.940763|9-743209| 10251791145 
16]9.675389|9.944854[9-7305 35] 10269464 "9.689198 9.94069319-7485051]10.251495|44 
17]19.675623[9.9447861[9.730838|10.269162| 9-689421|9.940622|9 748801|10.251199]43 
18[9.675859[9.944713[9.731141|10.268859] |9.689648[9.94055119.749097|10.250902 [42 
19]9.676094|9.944650[9-731443|10.268559| 6.68987319.940480[9.749393|10025060741 
2019.676328[9.944582[9.731746 I0.268254 9.690098[9.940409| 9.749689 '104250311]40 
2119-676562|9.94451419-732048|10.267952 '9.690323|9-94033819.749985|10.250015 29 
22]9-676796|9.944446|9.732351|10.267649 9.690548 9.940267|9.-750281|10-2497 19] 38 
2319-677030[9-944377|9-732653|10.267347] (9.69077219.9401961[9.750576110.249424|37 
24]9-677264[9-944309|9-732955|10.267045 9-690996[9.9401251}9-7 50872, 10.249128|36 
25 [9-67 7497[9-9442411[9-7 33257 10.266743] [9.69122019.940053[9.-751167(10.248833i35 
26|19.67773119-944172|9-733558|10.265441] [9.691444] 9.939982[9.751462[10,148538j 34 
2719.677964|9.944104|9-733860[10.266140| [9.691668|9.939911|9.751757[10.248243|33 
28$19.678197|9.944016|9.734162|10.265838 [9.691892 9.93984019,752052110.247949|32 
29|9-678430[9-943967|9+-73 4463]100-265537] |9-692115|9.939768|9.753347]10-247653|31 
z019.678663[9.943898[9.734764|10-265236| |9-69233919-93969719.7 52642110.2473 5830 
31]9.678895]9.943830|9.735666}10.264934| |9-692562|9.939625[9-752937|10.247063}29 
3219.679128[9.943761|9.735362|10-264633] [9.692785]9.939554[9.753231|10.246769|28 
3319-679360[9.9436932[9-735663[10-264332] [9-693008[9.939482]9.753526|100246474|2 
34\19.67959219-943624|9-73 5968[10-264031| [9.69323119.939410[9.7 53820|10,246180 26 
3519.689824(9.943555[9-736269[10-263731] [9.6934531]9-93933919.754115.10.245885[25 
36|9-680056]9.943486|9.736570110.263430| [|9-69367619.939267|9.754409]10.245591 |24 
3719.680288[9.943417|9.736870[10-263130] [9.693898[9.93919519.754703|10.245297 [23 
38|9.680519[9-943348[9-737171|10.262829] '9.694120[9-939123[9+754997|10e245003 |22 
39] 9.6807 50] 9-943279]9-737471110-262529] [9-694342[9-939051[9-7 55291[10,244709|21 
40|9-68098219.943210[9.7377711[10-262229] [9.694564(9-938980J9.755584110.244415120 
41;9.68121319.943141|9.738071]10-261929 9-694786[9.938908|9.755878|10.244122[19 
4219-631443[9.943072|9.738371]10.261629 [9:695007|9938835[9.756172[104243828|18 
43|9-681674[9.943003[9-738671 10.261329) 9-6952291[9.938763[9.756465[10.243535|17 
4419-681904[9.942933[9-738971|10-261029) |9.695450[9.938691|9.756759110-243241116 
45:9-68213519-942864[9,739271|10-260729] j9.69567119.9338619|9757052[10-242948[15 
46[9-68236519.942795[9-739570]10-260430| 9.695892|9.538547[9.757345[10.242655]14 
4719-682595|9.942725|9.739870[10.260130| 9.69611319.938475]9 757638[10.24236213 
4819.682835|9.942656|9.740169|10.-259831| |9-696334(9.933402[9.757931[10-242069[12 
49] 9-6830551[9.942587|9.740468|[100259532] [9.69655419.938330[9.758224[10.241776|11 
5019-68328419.942 517|9-740767|10-259233| [9.696774[9.939257[9.753517[10-241483110 
51]9.633514|9.942448|9-741066]10-258934 [9.696995|9.93818519.758810[10.241190] 9 
52]9.683743|9.942378|9-741365|10-258635| [9.697215|9.938112[9.759102[10,240898| 8 
5$319.6839721[9-942308|9-741664|10.-258336, [9.697435|9.938040[9-759395]10.240605| 7 
$4|9.63420119.942239|9-741962[10-258038| [9.697654[9.937967|9.759687[10,240313] 6 
$519.684430[9.942169!9-742261 10.257739, 9.697874(9.937895 9.7 59979110.240021] 5 
5619.684658[9-942099]9.742559|10-257441| [9.698093|9.937822|9-760271[10.239728| 4 
$719-684887]9-942029]9-742858[10-257142] 9.69831319.937749]9-7605641[10.239436| 3 
5319.685115|9.941059|9-743156|10.256844| [9.698532|9.937676|9.760856[10,239144| 2 
5919-68 5343[9-941889]9-743454|10-256546| [9.6987 5119.937623[9.76114710-238852] 1 
6019.68557119.94181919.743751|10-256248| |9.698970'9.93753119.761439]10-238561] © 
| Co-ſine. || Sine \Co-tang. | Tangent | | Co-ſme | Sine Co-tang, [Tangent |M 
Degree 61. Degree 60. | 


Canon Triangulorum Logarithmicus, 


(EC) 


| Degree 30. | Degree 31. | 
M| Sine |Co-ſire |Tangent; Co-tang. Sine | Co-fine [Tangent| Co-tang. | 
ol 9.698970(9.93753119-761439 l0e238561 9-711839 9-93306619.778774|10-221226; 60 
i] 9.699189|9.937458|9.761731|10.238263] 13J-71204919-932990[9.779060[10-220940| 59 
2 9.699407 9.937355 9.762023110.237977 9.71225919-93291419.77934 10.220654 58 
219.699626|9.93731219.762314|[10.237686| [3.7 12469[9.932338|9.779632[10.,220368|57 
419.6993 4419.937238[9.752606| 10.2373 94 9.71267919.93276119.7799i8[10.22008 2; 56 
5|9.70005:|9.937 165'9.,762397|10,237103| [9-7 12889 9.932685]9.780203]10.219796| 55 
6|9.700230[9.937092|9.763188[10.230812 9.7 13098|9.93260g ets pune 54 
719.790498[9.937019,9.763479|10,236521] [9.713303[9.932533[9.780775|10.219225|53 
819.700716[9.93694519.763770|10.236230 [9-71351719.932457 9.781060110.218940| 52 
919.70093319.936872|9.764961]109235939] [9-71372619.932380[9.731346|10.,218654\51 
lof 1,70115119,926799!0,764352|[10.235648 371393519 932304[9.731631|[10.21$369]50 
I11|[9,70150819.93673519.764643|10,235357] [997 14144[9.932227 9-781916{[10,218084149 
12|9.701585|9.936652|9.764933|10.235067l 9-714352[9.932151[9.,782202|10.217799]48 
1219.701802|9.926578[9.765224|[10.234776 9.71456119.93207419.732486|10.217514147 
14|9.702019]9.936505[9.765514110.234486 9.714769|9.931998]9.782771|10.217229] 46 
1519-702236 9.9364311[3.765805[10,234195] [9714977 9.931921 o-783056(10.226944 45} 
1619.702452|19.936357 9.766095]10,233905 9.71518019.93184519.733341|1c.216659;44 
17]9.702669}9.9362$4|9.766385110,233615] 9715394 9.931768|9.783626|10,216374|43 
18|9,700885[9.936210[9.756675|10.233325 9.715601]9.931691[9.783910|10.216090|4 2 
19]19.703101[9.936136[9.766965|10,233035 9 71580919.931614[9.7384195|10.215805[41 
2019.70331719.9360621[9.767255110,232745 9.71601719.931537 9.734479]10.215520[40 
2119.70353319-935988!9.767545|10.232455] [9-7 16224|9.931460[9.784764|10.,215236|39 
2219.703749(9.935914|9.757834|10,232166 9.71643119.931383[9.785048|10,214952 4] 
2319.703964|9-93 5840|9.7638124|10,231876 9.7166359[9.,931306|9.785332|10.214668 37: 
2419:70417919.935766|9.,768413 10231587 9.7168461[9.931229|9.735616[10.214384[}6 
25]3-704395:9-93569219.768703|10.231297] [9-71705319:931152 9.785900[10.214099[35 
:619,70461019.93561819,768992|10.231008| |9-717259]19.931075]9.,786184|10.,213816|24 
:719.70482519.935543|9.769281|10,230719 9.71746319.930998[9.786468|10,213532/33 
:$19,7050401]9.93 5469] 9.769570[10.230430 9.71767219.930920|9.736752[10.213248|32 
2919.705254|9.935395|9.769859|10.230141] [9-71787919.930843[9.787036|10.212964|33 
30;0.70546919.935320]9,770148|10.229852 9.7 1808519.93076619.787319]10.212681]30 
3119.705683j9.935246]9.770437|10:229563] [9:7 :5291[9.93068819.787603|10,212397[29 
3219.7053897|9.935171[9.770726|10,229274 9.718497|9.930611[9.7873886|10,212114]28 
2319,706112|9.935097]9.771015|10.228985 9.718703[9.930533[9.788$170|10.211830|27 
3419.70632619.935022|9.771303|10.228697| [9-7 18909[9-930456[9.788453|10.21154726 
3519.706539|19.934948319.771592110.228408] |9-7 19114 9.939378|9.7837 36[10.211264|25 
36'9.706753[9.934873|9.771880|10.228120] [9-719320|9.93030019.789019 10.210981124 
37|9-706967|9 934798]9.772168|10.227832] |9-71952519.9302231[9-789302|10.210698|z3 
3819.707180[9.934723|9.77 2456]100227543|  |9+71973019-930145 9.789585]10.210415]22 
2919.707393[9-934649|9.772745[10.227255] [9-719935 9.930067|9.789868|10,210132|[21 
4019.707606|9.93457419-773033110,226967) [9-7 2014019.929989'9.790151] 10.209349[20 
4119.70781919.934499| 9-77 3321110.22667g] 19*7 20345|9-92991119.790433 10.209566119 
42|9.708032|9.934424|9-773608[10,226391] [9-720549 9.929833j9.790716[10.209284}18 
4319.708245|9.934349[9.773895|10.226104| . [9-7 207 54]9-9297 5519-790999]10-209001] 17 
44|9.703457|9.934274|9.774184|10.225816] |9-720958|93.929677[9.790281]10,208719] 16 
45]19.70867019.93419919.774471[10.225529 9.721162|9.92 9599'9.791562110.2a8436]15 
4619,708882 9.934123 9.774759.10,225241 9.721300(9-92952119.791840 10.208154|14 
4719.709094[9.93404819.77 5046[10.224954| [3-7 21537019-92944% 9-792128]10.207872113 
4819.709306[9.9339731[9-77 5333 10,224666| 19-721774 9-929364|9.792410] 10.207 590[12 
49|9.70951819.933897[9.77 5621|10,224379 9.721978|9-9292$6|9.792692|10.207308]11 
5019.709730lg.933822[9.775908110,224092 9-72215119.929207 9-79297 4] 10,20702B Yo 
i5 119.709941[9-933747]9-776195|100223805| 372238 5|9.92912919.793256 10.206744| 9 
5219.71015319.933671[9.776482|10.223518] [3-722 588[9.929050[9.793538[10.206462 5 
53[9.710264|9.933596]9.776768|10.223232] [9-72279 9-92897219.793819|10.206180] 7 
5419.71057519.933520[9.777055110,222945] 9.722994 9.92889319.794101|10,205899/ 6 
5$19.710786[9.93344419.777342110.222658] [9.723197 9.928814]9.794333 10.205617] 5 
5619.7 1099719.933369|9.777628|10.222372 [9.723490 9.9287 3619.794664|10.205336| & 
5719.711208[9.93329319.777915|10.222085| [9.723603|9.92865719.694945}10.205054| 3 
52]9.711418[9.933217|9.778201|10.221799] |9-723805[9.92857819.795227]10-204773] 3 
59|9.711629[9.933141[9.773487|10.221513| [9-72400719.92849919.795 5081 10204492] 1 
6o[9.7118-2919.933066 9.778774110,221226 9.7 2421019.923420 9.795739110-204211] © 
[Co-ſmme | Sine |Co-tang. | Tangent Co-ſine | Sine \Co-tang. | Tangent'M 
| Degree 59. Degree 58. Ws 


Canon Triangulorum Logarithmicus. 


— 


Degree 32. | Degree 33. 

M | Sine | Co-ſine \Tangent| Co-tang, Sine | Co-ſine [Tangent] Co-tang. | 
0]9.72421019.928420 9.7957891}10.204211 9-735109|9.92359119.812517|10.187483j6 
119.724412|[9.928341|9.796070]10.203930| [9.736309|9.923509|9.812794|l0-187206)5 
2[9.724614|9.928262[9.796351]10.203649 [9.736497]9.923427|9.813070|10.186930|58 
319-724316[9.92818319.796632[10.203368] [9.736692[9.923345 9.813347]10.136653]|57 
4|9.725017|9-928104|[9.796913|10,203087|] |9.73688619.92;263 o81362;|10.186377 56\ - 
519.725219|9.928025 i9.897194|10.202806| [9.737080]|9.9:3180|9.813899| 10.186101|55 
619-725420 9.927946|9.797474|10-202522] [9-737274|9-923098|9.814175|10.185824|54 

- 719.72562219.92786719.7977551]10-202245] [9-737467|9-923016|9.814452|10.185548 53 
8]9.725$23[9.927787|9-798036[10.201964| |9-737661]9-922933|9-814728|ro.185272152 
9|999 2602419.927708[9.798316|[10,201684] [9.737854|9.922851]9.81500410.184996|51 

1019.726225]9-927628]9.798596[10.201404| [9.738048] 9.92276819.$152791|10.184720[50 

[2 19-7 26426 9-927 549|9.798877|10-201123] |9.738241|9,92268619.815555|10.184445]49] 

L2|9.726626|9.92746919.799157|10.200843| [9-7 38434|9.922603|9.315831|10.1384169g]|48 

13|9-726827[9.927390[9.799437[10-200563] [9.73862719.922520]9.816107|16.1838g9347 

14|9.727027 [9.927310[9.799717[10.200283| . |9.738820[9.922435|9.81638:[10.1836r7|46 
15,9-727228[9.92723119.799997110.200003| [9-739013|9.922355|9-816658[10.183342[45 
1619.727428|9.927151]|9.800277|10«199723] [9-7 39205|9.92227219,316933|10.183066|44 
1719.727628[9.927071]9.800557|10-199443] [9-739398[9.922189]9.817209|10.182791143 
1819.727$2$|9.926991|9.800836[10.199163] [9.7 39590[9.922106|9.817484|10.182516[qz 
1919-728027|9.9269111[9.801116]10-198884] [9.739783[9.922023]9.817759|10.-182240[41 
2019.728227}9.926831[9.801396110.198604| [9.7 3997 5]9-921940|9.818035|10.181965[4 
2119.728427|9.92675119.801675|10-198325| [9+740167|9.921857]9.818310]10.181690{3 
22[9.728626[9.926671[9.$801955[10.198045] [9.7403 59[9.921774j9.818585|[10.181415138 
2319-723882519.926591|9.802234|[10.197766| [9.740550|9-921691|9,818860[10.181140[37 

24[9.729024[9.926511]|9.802513|[10.197487|] [9.740742[9.921607|9.819135]10. 180865136 

25[9-729223[9.926431|9.802792[10.197207] [9-740934[9:921524|9.819410JLo1805gofz5 

[26]9-729422]9.92635119.803072|10.196928 9.741125]9.921441 9.819684|10-180315| 34 

2719-72962 119.926270[9.803351010,19664 9.741316|9.921357|9.819959[10.180041|33 

2819.729820[9.926190[9.803630[10.19637 9.741507|[9.921274|9-820234|10.179766] 33 

fs 9.72001819.926110[9.803908[10.196091] [9.741698]9.921190|9.820508|10.179492[31 
019.72021619.926029[9.804187|10.195813] [9-741889{|9.921107|9.820783[10.179217[30 

3119.730415 9.92594919.304466|10.195534 9-7 42080 9.921023|9.821057110.178943 hg 

3219.730613]9.92586819.804745]10.195255| [9-742271[9-920939[9.821332[10.178668[28 

33[9-730811[9.925787 9.805023 10.194977| [9-742461[9.920855[9.821606|10.178394|27 

3419.731009[9.925707[9.805302 10.194698 9-74265219.920772[9.821880 m— 

3519-73120619.925626]9.805580[10.194420| [9.742342[9.920688[9.822154|10.177846|z5 

3619-731404|9.925545|9.805859|10.194143| [9-743032|9-920604|9.822429|10.177 571124 

3719-731601[9.92546419.806137|10.193863] [9.743223]9.920520[9.822703[10.177297|23 

3819.73179919-925384|9 $806415|10.193585] [9.74341219.920436[9.822077|10.177023|22 

3919.7 31996[9.925303[9.806693|10.19330 9.743 602|9.920352[9.823250[10.176739|21 

4019.733193|9.925222|[9.806971|10.193028] [9.743792|9-920268[9.823524[10.176476[20 

4119.73239019.92514119,807249110.192751| *[9.743982|9.920184|9.823798|10.176202|19 

42[9.732587]9.925060[9.807527[10.192433] [9.74417 1]9.920099[9-324072[10.17 5928118 

4319-732784[9.924978]9.807805}10.192195] [9.744361[9.920015]9.824345|10.17 565517 

4419.73298019.924867 g 808083 EY 9.7445 50[9.919931]y.324619|10.175381[16 

4519.73317719.924816|9.808361|10.1916z 9.74473919-919846 9.824892 [10.1751o8!15 

46194733373 9.924735(9.808638 10,191362\ (9-74492819-919762|9.325166|10-174834(14 

[47]9-733569[9.924653[9.808916]10.191084| [9.745117|9.919677|9.825439| 10-174560|13 

145|9.733765|9-924572[9.809193|10.190809] [9.745306[9.919593[9.325713|10:174237|12 

4919-73396119.y2449i[9.809471110.190529] [9.745494[9.919508[9.825986|10.174014|11 
5019.73415719-924409[9.809748[10.190252| [9.745683[9.919424[9.826259|10-173741ji0 

$119.73435319-924328|9.810025110.,189975] [9.745871|9-919339|9-826532[10.173498| g 

$219.734548[9.924246|9.810302[10.-189697] [9.746059[9.919254|9-826805|10.173195]| 8 

$319-734744|[9-924164|[9.810580[y0.189420| [9.746248|9.919169|9-827078|10.172922| 7 

5$4|9-734939[9.924083|9.810857]io.189143] [9.746436[9.919084[|9.827351]100172649] 6 

5$519-735134[9.924001[9 811134]10.18886E| [9.746624[9.918999 9.827624|10.172376] 5 

5619.73533019-92391919.811410|10.18858g| [9.7468 11|g9.918915|9.827897j10-172103| 4 

$719.73552519.92383719.811687|10.188313] [9.746999] 9.g18830[9.828170[10.171830| 3 

15319.73571919.923755[9.3$11964|10.188036| |9,747187|[9.918744|9.828442[10.171558] 2 

15919-735914[9.923673]9.812241[10.187759] [9.747374|9-919659 9.828715[10.171285] 1 

6019.735109 9-92359i[9.812517j10.187483| [9.747 562[9.918 574 9.828987[10,171012] 0 

| | Co-ſine | Sine | Co-tang.\ Tangent| | Co-fine | Sine \Co-tang. |Tangent [M 
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Canon Triangulorum Logarithmicus; 


cm. 


| Degree 34. BE. Degree 35. 

M| Sine | C»-ſie |Tangent| Co-tang. Sine | Co-ſfine [Tangent| Co-tang. | 
0|[9.747562|9.918574|9.828987|10.171012] 9.758591[9.913364|9.845227}10.154774|60 
119.747749|9-918489|9.829260|10.170740] 9.75877219.91327619.345496[10,154504[59 
219-747936|[9-918404|9.829532|10.170468| ;9.753895219.913187|9,845764|10.,154235]58 
3[9-748123|9.918318|9-829805|10.170195| |9.759132|9 913099|9.846033|10.153967|57] 
4\9-748310[9.91823319-830077 Io.169923] [9.75931219.913010}9 846302 I0.153698|56 
519.748497\9-918147|9-830349) 10.169651} 19.75949219.91292119.846570110.153429/55 
619.748683[9.918062|9.830621110-169379] [9.759672|9.912834549.846839 10.153161]54 
719-748370[9.917976|9.830893|10.166106| ,9.759851[9.912744[9.847107]10.153892|53 
$|9.7499056|9.917891|9.831165[10.168834 (9.760031 9-912655[9.847376{10.152624}52 
919.74924:|9.917805{9.831437|10.168563] 9.76021019.91256619.847644[10,152356|51 

1019.749429]9-917719]9.831709]10.1682g91] 9.760390[9.91247719.947913110.152087|50 

11,9.74961519.917634|9-831981|10.168019] 9.760569|9.912388;9.848181|10.151819'49 
1219.749301[9.917 548|9.832253110-167747| 9.760748|9.912299|9.848449(10.151551[48 

13]9 749936[9.917462|9.832525[106167475] 9.760925|[9.912210[9.848717]10,151233|47 

14|9-75017219.917376j9.832796|10.167204| 9g.761106[9.912121[9.84898 5[10.151015|4 

15]9-75035819.917290[9.33 3068[10.166932| 9.761285}9.91203119.849254 10.150746[45 

1519.7 5054319.917 204 9.833339|10-166660| 9$.761464|9.911942|9.849522|10.150478]4 

I719.750729,99917118 9-83361110-166389 9.761642|9.911853[9.849789|10-150214]43 

18]9.750914[9-917032|9-33 3882/10.166118] 9.76182119.91176319.350057[10.149943[42 

19]9.751099[9.916945|9.834154|10-165346] j9.761999|9.911674[9.850325[10.149675|41 
20[9-751284[9.916859|9.334425}10,165575 9.762177 9.91158419.850593[10.149407140 

2119.751469)9 916773|9.834696110.165304] 9.762356|9.911495|9.850361|10.149139139 

2319.75$1654|9.91668619.834967|10-165033] 9.762534[9-911405|9.851128[10,148872138 

2319.751838|9.916600[9.835238|10-164762] '9-762712[9.911315|9.851396[10.148604|37 
24\9.752023{[9.916514|9.835509| 100164491 9.762889 9.911226[9.851664|10.148336|3 

2519-7 52207|[9-916427 9.835780{19-164220 9.763067|[9.9111361[9.851931]10,148069]|3 5 

26\9.752392|9.916340|9. 836051 10.163949| [9:763245|9.911046|9.852199|10.147801}3 

27|9-752576|9.916254|9.836322|10.163678] [9.763422[9.910956[9.852466[10.147534|33 

28]9,752760[9.916167|9.836593|[10.163407] [9.763599|9.910866[9.852731|10.147 267 32 

291 9.752944|9.916080[9.836864|10.163136} 19.7637771[9.910776[9.853001[10.146999]|31 

3019-753 128[9.915994{9.837134[10.162866] {9.76395419.010686[9.853268[10.146732[30 

31]9-753312[9-915907|9.837405]10.162595] 19-764131|9.910596|9.853532110.146465|29 

3219-75349519.91582019.837675 10.162325] [9.764308 9-910506|9.853802 Io0.146198|28 
33]9-753679[9.915733[9.837946[10.162054] [9-76448 5]9.910415[9.854069]10.145930[27 
34|9-753862|[9.915646|9.838216[10.161784| [9.764662[9.910325[9.854336[10,145664[26 

3519-7 5404619-915559[9.838487110-161513] 19.764838[9.910235|[9-854603[10-145397]25 

3519.7 54229]9.915472|9-838757 10.161243] !9.,765015]9-910144|9-854870{10.145130 24 

37|9-7 5441219.915385|9:839027]10.160973] |9.76519119.910054[9.855137|10.144863|23 

38|9-754595|9-915297|9-839297|10.160702] [9.76536719.909963|[9.855404[10.144596|22 

39]9-754778[9.915210[9.339568|10.160432] 9.765544[9.909873[9-855671[10.1443 29/21 

4019-75496019.915123|9.839838[10-160162} [9.76572019-909782[9.855937]10-144063[20/ 

4119.75514319.915035|9.840108|10-159892] [|9.96589619.909691|9.856204|10.143796|1 

4219.7 5532519.91494819.840378|10.159622} 9.76607 1[9.909601]9-856471110.143 29118 

43|9-755508[9.91486019,840647|10-159352] [9.766247|9.509510[9.856737] 10.143263|17 

44|9.7556901[9.914773|9.840917|10.159083] 9.766423 |[9.909419}9-857004f1l0.142996|[16 
4519.75587219.514685|9.841 187|10.158813] i9.,766598|9.909328|9.857270[10-142730|15 
46|9.756054|9.914597|9.841457|10-158543] 9.76677419.909237(9-857 5.37]100142463|14 

47 94756236 9.914510|9-841726|10.158273] 9.766949|9.909146|9857803f10.143 19713) 

48[9.756418|9.914422|9.841996|1c-158004| !g9 7671241[9.909055[9:858069]10.141931]12 

4919.7 5660019.914334|19.842266[10.157734 \9-767299 9.908964|9.858336[10.141664{11 

5o[g-75678119.914246|9.842535110-157465] 19.76747419-90887319.858602[10-141398]10 

5119.7 56963 9.914158|9.842804|10.157195] 9.767649|9.y08781[9.858868|10.141132 

$219.757144|9.914070|9.843074|10-156926] 9.767824|9.908690}t9.859134}10.140866 

53]9-75732619.913982[9.843343[10-156657] 9.76799719.908 599|9.859400[10.140600| 7 

54[9-757597|[9-913394|9.843612110.156387] 'g.768173|9.908507ft9.859666[10.140334 

5519.757688 9:913806|9.843882 10.156118| '9,768348|9.908416|9.859932[10.140068] 5 

5$6]9.757269|9-913718|9.844153]10. 155849] '9.76852219.908324{9.860198|10.139802| 4 

5719-7 58049[9.913630[9.844420[10-1555Bo| 9.768696 9.908233 9.860464|10.139536] 3 

5$8|9-758230[9-913541[9.844689|10.155311] [9.76887 1]9.908141[9,860730|10.139270| 2 

$9|9 75841119.91345319.844958[10.155042| 9.769645|9.908049|9.860995|10.139005] 1 

ol 9.7 5859119-913364|[9.845227 [9.7692 1919.90795819.861261[10,138729| © 
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Canon Triangulorum Logarithmicus. 


Degree 36. Degree 37, 
— nn — — 
M; Sine | Co-fine | Tangent| Co-tang. Sine |Co-tang. + Tangent | Co-ſine | 
0]9.769219|9.90795819.861261|10.138739] [9.77946319.902349|y-877114|l0.122885160 
119.769392|9.907866]9.86152710.138473] [5.77963119.90225319.877377 1012262305 
2|9.769566|9.907774[9.361792|10.138208 9:77979819.90215819.877640{|10.122360[58 
319-769740[9-907682[9.862058|10.137942| [9-779965[9.90206319.877903|[lo.122097|57 
4\9.769913|9.9075go[9.862323110,137677] [9.780133[9.90196719.878165110.121834[56 
519.770087 9.907498|9.862589|10.137411 9.780300 9901872'9,878428|10.121572 55 
6|9-770260|9.907406|9-862854[10.137146| [9.732467{9.901776|9.878691 10.121309|54 
719-779433|9-907314|9-863119|10.136880| [9.730634[9.901681[9.878953|10 I21047 53 
$]19.770606|9.907221|9-863385|10.136615| [9.780801|[9.g01585[9.879216|10.120784|52 
919-770779|9-907129|9.863650[10.136350| . [9.780968[9.90148819.879473|10.120522|51 
10[9.770952|9-907037|9.863915]10.136085| [93.781134'9.99139119.879741119.120259|50 
11]9.771125[9.906945[9.364180j10.135820| [9.7813011g9.901 29819.880003|10.119997| 4gf 
1219.77 1298[9.906852|9.864445|10-135554 9.78146719.901202[9.880265|10.119734|48 
13]9.771470[9.906760|9.864710|10.135289] [9-731634|9.90110619.880528|r0.119472147 
14|9.771643|9.906667|9.86497 5]10-135024] [9-78 1300]9,901010[9.8807g0[10.119210[46 
15]9.771815]9.906574|[9.865240[10.-134759] [9.78 196619.900914[9.88 105:|10.118948[45 
16\9.771987|9-906482|9.865505|10.134495] [9-782132|9.90032819.881314|10115686| 44 
1719-772159|9.906389[9.865770[10.134230| [9.782298|[9.900722j9.881576{|10.118424|43 
[18]9.772331[9.906296[9.866035[10-133965| [9.782454[9.900626|9,881839|10.118161]42 
19]9-772503[9:996203[9.866300[10.133700| [9 732690[9.900529}9.832101|10.117899{41 
2019.77 267519-906111[9.866564]10-133436] [9.78279619-900433[5.882363]i0.117637]40 
21|9.-772847|9-9060181]6.866829110-133171] [9-762961[9.900337|9.882625|10-117375139 
2219.773018|9.905925|9.867094|10.132906| [9-783 127|9.900240[9.882886j10.117114|38 
23]9-773190[9-905832[9.3867358[10.132642 9.7$3292|9-900144|9.833148|10.116852[37 
24]9-773361]9.905738[9.867623|10.132377| [9-783457|9.900047|9.883410[t0.1165g0[z6 
2519773533 g9-90564519.867887 Io.132113 9.783623}9.89995119.883672 19.116328|z5 
26199773704 9-905552j9-868152 Io131848| [9.78378819.899854|9.883 934) 10.116066j34 
2719-773875|9.905459| 9.868416|10.131584] [9.783953|9,.8997 57|9-384195}Io.115805[33 
2819.7 74046|9-905365|9.868680|10.131320| [9.784118[9.899660[9.854457]10.115543[33 
29/9-77421719.995272)9.868945|10-13 1055] [9-78428B2[9.899563[9.85847 1901011528 1031 
3019.7 74388 9.905179 9.869209]10-130791 9.784447 |9.8994671]9-884980J10.115020[30 
3119-7745 58]9-905085|9.864773|19-130527] [9.784616|9.899370[9-585242110.114758|29 
32|[9-774729[9-904992 [9.36733 7]10-130263] [9.784776|9.899273[9.88 ; 503]10.114497|28 
3319-774899|9-9043%g8 [9.870091] 0.129999] [9.784941|9.89917 519.38 5765} to.114235 27 
34[9-775070[9.904304|9.870265|10-129735] [9.78510519.899078[9.886026|to113974125 
3519-77 $24019.99471119.87052.9[10-129471] [9.785269[9,89898 119.886288[l0.113712|25 
36]9-77 $41919-904617|9.870793j10-I29207] [9.785433!9.898884|[9.886549|10-113451|24 
3719-77 5580|9.904523[9.87 1057 |10-l28943] [9.785591|9.89878719.326810|10.113190]23 
38[9-77575$0(94904429|9+871321|10-128679] [9.785761|9.899689[9.887072[10.112928}:2 
39|9-77 $920|9-904335[9.871585|lo-I2B4r5] [9.785925/9.898 5g2[9,887333[10.112667[21 
40 $-776090/9.904241 9.871849 |10,128151] 19. 786088|9,898494|3.887564|lo.112406]:0 
41 977635919 904147, 9.872113|10-127888] [9 786252|9.898397|9.887855|10.112145]19 
42]9-776429|9-90405 3${9.,872376|[10.127624| [9.78641619.898299[9.788116j10-111884|18 
4319-776598|9-90395919.872640[10-127360] [y.786579[9.898201[9.888377f10.111623[17 
44[9-776768|[9.903864|9.872903[10-1270974 [9.786742[9.898104[9.888638[10.111362|[16 
4519-776937|(9+9037701[9 873167 [10126833] [9.786909[9.898 006[9.88889g9|10.11i01[15 
4619-77710619/903676|9.,873430|19-126570 p.737069]9,d97g0t}g.689160 10.110840j14] 
4719977727519:903581|9 873694|10-126306| 1|9.787232[9.89y810[9.839421|10.110579]13 
48|9-777444[9-903486[9,87 395710126043] [9.787 395|9.897112[9.889632j10.11031812 
49}9-77761319-993392|9.874220|10.125780| [9.787 557|9:897614|9-889943{i0-110057[11 
5019-77778 119-99329819.874484|10-125516] [9.787720[9,897516[9.890204/10.109796}0 
$119.77795019-903203[9.874747| 10-125253] 19.787883 9,897 418| 9.890465|10.109535] 9 
$219.778119|9.903108[9.875010|I0.124990| [9.783045|9.897320|9.890725|10.109275] 8 
$3]9-778287[9.903013|9.875273[10.124727] [9.783208|9.897222/9.890985|10.109014} 7 
$419-778455[9-902919[9.875536|10.124464| [9-788370[9.897123|[9.891247/10.108753] 6 
55 d 778623199028 18 9.875799|10-124201] [9.78853219.397025 9.891507|10.108492 F 
$6|19.778792 9.9027 29|9-876063|10.123937] [9.78869419.89692619.891768|10.108232| 4 
$719-778960[9.902634| 9.87 6326|10.123674| [9.788856|9.896828[9.8920:8[10.c07972| 3 
5$819.77912919.902539|[9.376589|10.223411 .789018|9.896729|9.892289|10.107711| 2: 
$919-779295[9.902444|9.876851|[10.123149] [9.789180|9.896631|9,892549|10.1074511 1 
6019.77946319.902349[9.877114|10.122386| [9.789342!|9:896532(9.89:810|10.1071901 © 
[.Co-ſine | Sine. | Co-tang.) Tangent| | Co-ſine | Sine | Co-tang., Tangent iM 
Degree 53. | Degree 52. 5 


7 


Canan Triangulorum Logarithmicus, 


Degree 3B. | | Depree 3p oo 
Mi Sine | Ca-ſine [Tangent] Co-tang. Sine \Co-ſine (Tangent | Co-tang. | 
0)9.789342[9-896533|9-892810]10.1071g0| [9-79887219.$g0593|9-90B369|10.0916z x|65 
| 119-789504|[9-896433[9-893070[10-106930| [9.-7999:8|9.890400[9.998627|10.091373159 
219.78966519.89633 5/9 893339] 19-106669] [9.799184[9.890298 |9.g0B886110,0911 14) 5B 
319-7 3898 2.7|[9.896236|9.$93591[19.106409] [9-7993 39[9.89019 519999144] 19.0908 $6157 
| 419.789988[9.8961371g9.893851]10.106149] [9:7 99495|9.899093 [9-999402| 10.0905 98/56 
$]9-790149[9.89603819.894111110,10588 9-7 998 5119.88 999219-999669(10.0903 40}5 5 
619-79031019.895939[9.3894371110.105628] [9-7 99809] 9.388 983819.909918'10.090081}5 4 
719.790471|9.895840[9.894632110.105368] [9-799961|9.3889785[9.910176[10.08982.3053 
\ $19.790632|9.$95741]9.894892|10.195108 9.30011719.889682[9.91043 5]19.939565Þ52 
919.790793|9.895641]9.3895152[10.1904848] [9.800272[9.839579 9910098 I0.089397051 
I019.790954[9 395 542[9.895412]10.104588 9.80042719.889476[9.91095 1[19.089049 50 
(3119-791115]9.895443 9-895672|10.104328 9.80058219.389374[9.g11209|10.03887g1149 
[!:[9:791275|9.895343]9.895932]19.104068] [9.800737|9.339371[9.911467|[10,088 533 [48 
1319.791436|9.895244|9.396192|10.103808] [9.800892 9.889167 9.911734[10.088275147 
(1419.791596|9.895144[9.896452|10.103548] [9-80104719.889064|g.9li982110.088017[46 
is 9.79175619.895045]9.896712110.103289] [9-$0120119.888961]9.91224aQ[19.087760}45 
16 9-79191719-B94945 9.39697 1|1c.103028] [9.80135619.883858[9.912498[10.087592[4 
1719.792077 9.894846 9.897231]10,19276 9.801510; 9.888755 9.912756 10.087244 4 
1$19.792237|9.894746]9.897491]190.,1032509] [9-$91665j9.383865 119.9 3914] 10,086986142 
[19]9.792397|9.894646]9.89775:|19.102249] [9301819 9.888 59819913371 19,086729(4] 
2019.792557 9.894546 9.398010|10.101990 9.8019731[9.388 444 9.91 3529110,086471440 
[219.7927 16|9.894445[9.898270110.101730] [3802127 9.B3B341 9-97 3787110.086213139] 
(2219-7 92876]9.8943 46[9.899520[10.101470þ 9.80228219.888237]9.914044{ 10.085 95613 
12319-79303 5[9.8942465]9.898789|10.101211 9.80243 519.888 13319.914302|10.0856g8|37 
124|9-793195|9.894146[9.899049|10.100951 þp.302139 9.888039|9.914560|10,085440[36 
[25 9.79335419.894046 9.899308|10.1006g2| j9-380274319.837926 9.914817[10.085183 35 
(26/9-793573]9-$9394619.899568|19.100432 $02897|9.88782219-915075 4 
12719-793673 9.893345]9.899827|10,100173] [9-3903950[9. 887718 9-91 5332) [3 | 
1: 819-7933 32]9.893745]9.900086[10.099913 9-803204|9-$37614|9.915599|10.0844I9)32 
[29 .793991[9.893645]9.900346[10,09965 Bo3357|9.887510{9.915847110.03415343 
[39/9-79414919.893 54419.909605J10 099395 .$0351019.887 406}9.916104[10,083895139 
[3 1j9-794308|9.8934441|9-900864] 10.099135 )-3803564|9-387 30219916362 wi 
[32[9-794467|9.893343|9.901124|10.098876] [9.3038 17]9.887 19819,916619, | 
3319-7 94526|9.893243|9.901383]10.098617| [9-303979[9.887093]9.916876| 10.083 123Þ27þ 
[34[9-794784[9.393142[9.901642|10.098 3 58] [9.304 23|9.B8790909.917 134] 19.082866125 
35[9-794942[9.893041|9.90190t|10.0g8099] [9-304276[9.886B8419.91739:|10.08 2609}25 
[35]9-795101|9.892940[9.902160[10.097839 B04428[9.886789|94917648| 19.0823 52/24 
2719-7952 59 9.3928 39[9.902419110.097 580 [9.80458 119.88667519.917905| to.082094[23 
13819-795417|9.892738[9.902678[10,097 321 $947 34 9.886573]9-918162110.081837|22 
3919.795575|9.$92637]9.902937|10.097062] [9.50488 8646619918420 10.08 1586]21 
140([9.795733]9-892536[9.903196 10.096803| .$05038 9.886361]9913677/10.08 1323 20 
[41|9-79589119.89243519-903455{10,096 544 [9.805191 9.886257{9-918934|12.081066 
142 9.796049|9.892334|9.903714|10.096285] [9.805343|[9.886152[9:919: 91 19.08080g}1 
43|9-796206|9.3892233]9.903973[10.096027] [-395495|9.88604719.919448|10.0B80g52|17 
| 4|9-796364[9.892132[9.904232|10.0957 68] |[9.805647|9.83 5942]9.919705|10-0802g5|16 
» 9.796521 9.892030 9.904491[10.095509] [98057 9919.83 583719.91996219.080038{15 
46|9.79667819.891929|9.904750|10.095250] |9:595951 Pobd 17 209. 94021S 10.079781|14 
47|9-796836|9.89182719.905008|10.094991] j9:-$05103|9.838562719.920476|19.07 954413 
4819.796993|9.891726|9.905267|10.094733] {9:899254| 9-335 521 9.9207 330,19-079267]12 
149|9.797150|9.891624|9.905526{10.094474 9.896406|9.885416|9,920990 10.07 9010{I1f 
{50[9.797307{9.891522[9.905784510.094215| (9.8065 57|9.88531119.92 1247 [10-0787 531109 
J5 119-7 974641989142 119.906043|10.093957| 9-3806709 9.385205]9,921593[10 078496| 9 
52(9-79762119.891319 9.906302{10.0936g8] 9.8056860[g.885 100 9.921760 Io.078240| 8 
Is 2i9.79777719-891217[9.906560[10.093440| [9.807011] 9.B84994|9-9220110.07798 3Þ 7 
15 419.797934{9.391115[9.906819}10.093 181} '[9,3897162 9.88 488g|| 92227 4110.077726] 6 
2b 9.793809119.89101319.907077510.092923Þ 9.807 314 9.884783 9-922530110.077469] 5 
15619.79824719.890911|9.907336| 10092664 80746 9-838 4677 9-922787/10:077213| 4 
157]9-798403[9.890809|9.997 594|10.092406| 19,8076 151933457 212923044 3} 
$53 9.7.93 5Eo[9.89070719.9078 52110,092147 | 3$9776619.$84465|9-923308 2} 
{59 9.798716|9.899605|9ag08111[10.091889| |[9.89791719.884360[9-923 £57) I 
$01 9.798872[9.8905031[9.908369|10.093631] |9.8o8g6719-83 42 54)9.9238 131, of 
| Co-fine. | Sine | Co-tang.| Tangent| || Co-ſwe: | Sine \ Co-zaug-| Tangent |M 
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Canon Triangulorum Logarithmicus. 


2 


Degree 40. | | Degree, 41. 

IM] Sine |Co-fine |Tangent, Co-tang. Sine | Co-ſine |Tavgent| Co-tang. | 
019.808067, 9.8842 54|9.923813}10.076186| [9.816943|9.87778019.939163 i0.060837/60 
119.80821819.884148[9.924070|10.075930 9.817088|9.877670/9.939418|10.060582|59 
219.808 368|9.884042[9.924327|10.075673] [9:817233|9.877 560 9-939673[10.060327|58 
319.808515|9.883936[9.924583|10.075417] |9-817378[9.877450[9-939928[10.060072|57 
4|9.868669|9.883829[9.924839|10.075160| [981752419877 340[9-940183}10.059816156 

| $]9.808381919.883723[9.92 5096110.074924 9.817668[9.87723019.9404381]10,059562|55 
619.808969[9.88361719.925352[10.074647| |9.81781319.877120|9.940693|10-059307|54 
719.809119|9 883510|9.925609[10.074391] |9.817958]9 $7 7009}9.940948[10.059052]53 
819.809269|9 883404[9.925865110.074135| [9.818 10319.876899|9.941203[10.058797]52 
9;9.809419[9.833297[9.926121[10.073878] |9.818247|9.876789[9.941458]10.058542151 

1019.809569[9.883191 9.926378110,073622| |9.818392|9.876678[9.941713]10.058287|50 
i119.809718]9.883084|9.926634{10.073366| |9.818536|9.87656819.941968[10,058032[49 
1219.809868[9.88297719.926890[10,073110| [9.81868119.876457|9.942223]10.057777[48 

1319.8 10017|9.882871]9.927147|10.072853] [9.81882 519.876347[9.942478110.057522/47 

14|9.810166]g 882764|9.927403}10.072597] |9-818969]9.876236[9.942733 10,057267[46 

15]9.81031619.882657[9.927659]10.072341! [9-818 11 3]9.87612519.942988110.057012145 

1619.8 1046519.8825 5019.927915|10.07208 5) 9.81925719.376014|9-943243|[10.9567 57[44 

17]9.810614|9.882443[9.928171|10.071829! [9.8 19401]9.87 5904[9.943498|[10.056502[43 

1319.8 10763[9.882336|9.928427|[10.071573] [9.819545]9-875793]9-943752110-056248| 42 

1919.8 1091219.882228[9.928683/10.071317| [g.819689|9.875682[9.944007]10.055993[41 

2019.81106119.882t21]9.928940)}10.071060| |9-81983219.87 557 119.94426:[10.0557 38]40 

2i|9.811210]9.88201419.929196|10.070804) [9.38 19976|9.87 5459] 9.944517|10.055483[39 

22\9.811358]9.881907[9.929452|10-270540 9.820119|9.875348[9.944771|10.055229j 38 

23(9.811506]9.881799]9.929708|10.070292| [9.320263|9.875237|9.945026|10.054974| 37 

24|9.811655|9.881692[9.929964]10.070036| |9-820406[9.875125]9-945281[10-054719] 36| 

2519.81i804|9 881584[9.935219]10.069781| |9-820549]9.87501419.945535[10-054464|35 

26;19.81195219.881477(9.930475| [0069525] [9.820693 [9.874903|9-945790[10.054210| 34 

2719.812100[9.881 369|9.930731|10-069269] [9.82083619.874791[9.946045þ10.053955[33 

2819.81224819.881261[9.930987}10.069013| [9.820979[9.87 4679]9.946299}10.053701[32 
29|9.812396[9.881153[9.93 1243|10.068757] [9-321122[9.874568[9.946554[10.053446|31 

3019.81254419.88104519.93 1499|10.068551|. [9.821267 19.8 7445619.946808[10.053 192 30 

T 9.812692[9.880937 9.931755]10.068245| |9-321407|9.874344|9-947063[10:052937[29 

3%, 9.812840[9.880829[9.932010|10.06798g9] [9-821550|9.874232[9-947 31710-05268 2128 

33|9-$12988[9.88072 119.932266[10.067734 9.821692|9.874120|9.947 572|10.052428|27 

34(9-813135|9.88061319.93252,[10,067478] [9-821835[9.874008[9.947826[10.05217326 

3519-81328 3[9.880505[9.932778[10-067222] [9:32197719.873896[9.948081[10.051919]z5 

3619-81 3430;9.88039719.933033/10-066967| |9-822120|9.87 378419.94833 5110.051664{24 

37|9-381357819.880289[9.933289]|10.066711 9.822262|9.87367219.948590{10.051410z3 

28|9-813725|9.880180[9.933545|10.066455| [9+-8$22404[9.873560[9,943844|10.041156[21 
39|9-813872|9.880072[9.93 3300] 10.066200| [9-822 546]9-873447|9.949099} 10-040901|z1 
« 140|9.814019|9.87996319.934056}10.065944| *[9-822688[9.87333 5[9-949353|10.040647 [20 
4119-8141661|9.87985519.934311[10.065688] [9.822830 |9.873223;9.949607|10-050393[19 

42 9.814313 9.8797 46 9.934561 10,.065433 9.822972 9.873110|9.9498 62 I0,050138|18| 

43[9-81446019.879637|9.934822|10.065177] [$-823114|9+-872998[9.950116|10.059884[17 

4419.81460719.87952919.9350781[10.064922] |9:823255|9.872885|9.950370[10-059630[16 

4519814753 C opELG 9.935333[10,064666 9-.823397|9.872772"'9.950625[10-059375 iy 

4619.81499019-8793111}9.935589|10.064411| [9-3823538]9.872659|9.950879}10.04912I} 14 

4719.81504619.879202}9.93 5844|10.064156| |9-323680]9.872546|9.951133 10.048867|r3 

4819.815193}9.879093]}9.936100[10,063900| [9.823821 9.872434|9.951388{10-048612|r2 
| 2919-81539 9.878984[9.936355{10.063645| |9-323962|[9.872321]19.951642 [10.0483 58111 
50[9-815485]9.#78875}9.936610 10.063 38g] 9.824104|\9.872208|9.951896[10.048104|[10 

51]9-815E3119.878766|9.936866|10.063134 9.824245;9-872094|9-952150110-04785-| 9 

52(9.81577719.87865619.937121|[10.06287g] |\9.824386|9.87 1981]9.952404|10-047575| 8 

53|9-815923[9.87854719.937376[10.062923] [9.824527 9.871868|9.952659}10.047341| 7 

54\9.816069|9.878438f9.937632[10.062368] [9.824667 9.87175519.952913|10.047087| 6 

55 9.81621519.878328 9.937887[10.062113] [9.824808 9.87164119.953167 10.046833 5 

5619-816361]9.87821919.938142[10.061358] [9.824949j9.87152819.953421110-046579| 4 

$7|9.816506]9.878109|9.938397|10.061602] [|9.825090|9.871414|9-953675 I0.046315| 3 

5819.816652[9.877999[9.938653[30.061 347] : [9.825230|9.871301[9-953929 10:046071] 2 

5$919.816797|9.877890 9.938908[10.061092] [9.825370 9.871187 9-954183|100045817|.1 

6019.816943\9.877780[9.938163]10.060837] |9.82551119.87 107319954437 10.045562. © 
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: Canon Triangulorum Logarithmicus, 
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Degree 46. 


Degree 42. Ei Degree 43. 

M| Sine | Co-ſine [Tangent| Co-tang. Sine | Co-ſine [Tangent Co-tang. | 
019.825511|9.871073|9-954437|10-045 562 9-83378319.864127]9.y69656| 10.9393 44 
119.825651|9.87096019.954691[10.045308 9.833919 9.864910[9.969909}10.030991 
2|9-825791|9.87084619.954945]10-04505 9.8 34054|9.863892|9.970162|10,0298 38 

| 319-825931[9.870732[9.95 5/199] 10:04480 9-834189|9.86377419.970416|10,0295834 
419.826071|9.870618 9.955453110,0445 $34324|9.863656]9.970669|10.029331 
519.82621119.870504[9-955707110-044292] 9.834460 9.863537 9-970922[10.029078 
6 9.826351 g-870390 94955961 10.044038$ [9-834595 9.863419 9.97 1175 I0,028827 
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848004 


| 9 [D 
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850585 
851197 
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852785 
853394 
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852236 
852846 
853455 
854063 
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852419 
$53029 
853637 
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852358 
852968 
853577 
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$54913]354974|$55034|855095 
$55519]85557918 556401855701 
$56124|$56185]8562451]856306 
$56729|85678$9|856849]856910 


855156]855216 
8557611855822 
856366[856427 
856970857031 


854549]$54609 
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855882[855943 
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85739313 57453]857513]857 5741857634 
$57995|$5$056]858116]858176]853236 
858597|858657|$58718]858778]8 58838 
859198]$59258]859318]1859379[859439 
85979918 5985918 5991818 599781860038 


857694[857755 
8582971858357 
$58898|858958 


8600981]860158 


857815 
858417 
859018 


$59499|859559[8 59619 


860218 


$60338143860398 
8609371860996 
$61534]861594 
$621311862191 
$627281$62787 


$610561[861116 
$61654]861714 
8622511362310 
8628471362906 


8604581860518}860578[8606371860697 


[861176[$61236 
8617731861833 
8623691862429 
8629661]863035 


739||363323 
73111863917 
732|[86451t1 
73311365104 
73411865696 


$63382 


863977 
864570 
865163 
865755 


863501 
864096 
864689 
365292 
$6587 


863442 
864036 
864629 
865222 
865814 


$66187 
866878 
867467 
868056 
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$66346 
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86752 
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8669961867055 
8675851367644 
8631741868233 
868762[868821 
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864155 
864748 
865341 
865933 


$63620 863679] 
8642141364274 
864808]864867 
865400[865459 


861295 
861893 
862489 
863085 
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858477 
859078 
859679 
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873902 
$7448: 
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872797 
873379 
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82511916454191650 9165591916612 916664|916717 236769 916822 916875 236947 53 
826119 16980[917033091708 5/917438/917190[9172430917295[917348]947400[91745:[| 53 
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ATazi got PROPORTIONAL PaRTs, 
Whereby the Intermediate Logarithms of all Numbers, 
and the Numbers of all Logarithms, from 10000 to 
100000, may more readily be found out by the fore- 
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The Oſe of the Table of Proportion, for the more ready finding out 
of a1 y Logarithm, from I©008 fo I00000. 


by the Differences which are in the laſt Column of the Tables: and for 
your more cafie and ready performing it, this Table is framed 3 where- 
in you have the proportional Differences : So that between each of the 10000 Loga- 
rithnes in the Table, you may ecafily know the ten Intermediate Logar#hms, by the 


Proportional Part of the Diffexence for any of them. 


ww Hen you have any Logarithm or Number above 10000, you may find it 


Thus in the Table the Logarithm of 2000 is 3-301030 
The next Logarithm, being the Logarithm of 2001, is 3.301247 


Alter the Charaderiſticks of theſe Logarithms, 


So have you the Logarithm of 20000, 4-301030 
And the Logarithm of 20010, 4301247 


The Difference between theſe two Numbers is 217, which for the ten Interme- 
diate: Logarichms mult be divided into 10 proportional parts, which is ready done 


inthis-Tablc, as follows, 


— 2:9 {46:9 6 /3p-# -89 
217 21 43 65 $6 108 130 151 173 195 


So that the Logerithm of 20000 being 4+301030 
The Logarithm of 20001, by adding 21, is 4+30105L 
The Logarithm of 20003, by adding 43, is 4301073 


And fo for the reſt, to 20010. 


Or, on the other ſide, Let your Logarithm given be 4.301051, and you defire 
to know what Number anſwers to it; the next Number leſs in the Tables is 301030 
which is the Logarithm of 20000 : but this is 21 more, and the Common Diffe- 
rence. in the Table is about 217 3 turn therefore to this Difference in the Table of 
Proportion, and there you ſhall ſee that 2 1 makes your Number x more : So that 
4-301051 is the Logarithm of 20001, - 


SUM M AR Y 


OF SUCH 


PENALTIESand FORFEITURES 


As are Limited and Appointed by Several 


ACTS 


PARLIAMENT 


Relating to the 


CUSIO MS and NAVIGATION. 


AS ALSO, 
For the ExeorTinG and ImpoRTING of 


PROHIBITED G OODS. 


Together with 


The ſeveral STATUTES where they are 


Grounded : Being duly compared with the Statutes at 
large, and the Abridgment to this preſent Year, 1664. 


Uſeful for 


Merchants, Factors, and all Officers belonging to 
the Cuſtoms, wiiltens of Ships, Purſers, and Boatſwains, 


Mariners , Wharfingers, Lightermen, and Watermen. 


In what caſe beth Ship and Goods are forteited 


upon Importation. 
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To all other be A "PI "And-t to. all 
other Honeſt-minded Men OY . gels XN 


; may Concern, = 


SAMVEL. $TVY RAMY-. 


Wiſheth Proſperity, Courage, AHA Wiſdon in 
SANE bs all your” "Lawklt Underiakings. * ; 


-Gewriticy N, * oem, ' TOUT O _ : 
, '#F : "3-4 


= 20 R) Your ſakes F: From dafirend thi 
ESSS /ollowing Abridement or Summary:: of 

_ \G; the. j#:-dne "Penalites,. and For 

I A Ep. tures, as are limited. and\appoute by 

—— Rot, eAtts of Parlianzent; relating to 
the Cuſtons. and Navigation;..: and in what Caſes both 
Ship and Good are forfeited, upon Exporting or Impor- 
tation of * robibited. Goods ; together. _ the ſeveral 
Statutes whereupon they are grounded, by ing duly compa- 
red with the Statutes at large, .and the wp ey ens to 
I 664., 

T have been provoked to annex this $ ummary of. (u- 
flom-Houſe Laws, the more out of a Principle of good 
will T have to you, and by knowing fome of your de fetts, 
or want of knowledge intheſe things, by my own m times 
paſt, when I was a Commander my ſelf. Through igho- 


EW AX3 Trance 


—_— 


to 


The Epiſtle Dedicatory. 


Fance of theſe Laws your oods have been ſeized and 
leſt, and Ships ſtopped and higgred in their Vogages, to 


the great loſs and damage of the Merchants,and Owners 


ou Mariners + Wherdus if all tofcebned" bai" bit the 
knowledge of what they ſhould; they Might prevent this 
loſs 17 damage, and opaik Weo, without any detri- 
ment to themſelves or Goody, by the Officers ; whereas 
otherwiſe, "without 't toe, Jour Jowrance is the 
W IO": 12d Lew MIC: : W119 

Officers eAMWintage, and be will make you pay for 
it. eAnd as I would adviſe every man to follow our Sa- 
VIOUrS Counſel,” Mat . $8$12.2 1: Render therefore un- 
to. Czſarthe things that .are_Czlar's,; and. ungg 
God the things whi 7 Brie Gags:  eAs heniſe, 
' Rom. xiii. 6; $. Render therefore to all their dues, 
Tribute to whom Tribute 15 nes Caſors to whom 
Cuſtom, Fear to whom Fear, Honour to whom 
Honur.:\\Solikewiſe ib x0 adviſe. al} Offiers ta go on 
diſcreethy-in{ thei "Buſineſs with: all Men;'; and not hin- 
der,-det,\ or. abuſe, 'un word or ation, any one with whom 
they have Buſmeſs ,\without juſt cauſe ; nor thoſe that fl 
into their hands.5:not to take the juſt rigour of the Law 
of England,' #ft the Univerſal God ſhouldeake the Law 
of Hexven nponns forowr Errors and Failngs: But 

| "ay reafonu par ry attion. ©. T his u my advice to both 
erchants andOfficers, and all others concerned. I am 


by 


» » 


theirWell-wijher,; and ſo remain to be, 


2 + NON SAMUEL STURMY. 


SUMMARY. 


OF SUCH 


PENALTLESandEORFEITURES 


As are Limited and Appointed by Several 


| ACT S of PARELANINNOY 


| - Relating * fo the | 
CUSTOMS and Nt 71g ATION 


LL manner of Goods: Imported intoBfis Majelics Planta- | 
tions, Or exported out of His Majeſties Plantations, in 
-Forcin Shipping, both. Skip iand:[Goods are tatkeited. 
Vide: Statxte of: Navigation,” 12 Carli 2-18. F 


Secondly, All Goods that are of the growth of Afis, 
Africa, and Americe, Bnpoted in Forein Shipping a: are 
Rs;  foricit, per id," Stat. 


| mt All:Goods of the grawth, pradygion, did Manu Gre of cis, Aries, 
and Awerjcg,;ſhall be Imported from the place of their growth, produQion,or mia- 
vufaQure ; 3 Ogher wiſe both Ship and Geods are forfeited, perid. Stat. | 


Except the, Goods of the Spaniſh Plantations: may be brought from poi, and the 
Goods of the: Portugal Plantations may be. bronghe from Partzgal, and: Eoft Indie 
Commadities may be brapght from any Poxt' gn.the: Southward'of Eallrneng of Cape 
Bona Speranzs, and the Commodities of the Levant Seas may be brought fromany 
Port within the Straights ; Provided that all theſe Goods may be Imported = 
Shipping, otherwile both Ship and Goods arc farfcited, per id. Stet. 


Faurthly, All Goods of Foxein growth, produQion, or manufaQure, ſhall be 
; Imported from the place of theix growth, br Punprnn or manufaQure, or fromſuch per 25 
; place where they are _— firſt Shipp'd fo , 


ſelzed by me, for bringing Goods from Rochel tos Briftol-Mrchane 3 3 and the Ship ani Goods WS, —_ > 220 L, 
by '@ Litter of Licence. 


| Fifibly,All Goods inthe from Port to Port ( in England, Ireland, Wiles, c Or Ber: 
wick ) in Forcin Shipping, whereof the Owners er Part-owners arc not all be: 
a5 alſo the-Maſter and three fourths of the Mariners, both Ship and Goods are for 
feited, per id. Stat. 


| Sixthly, All Goods of the grewth, produQtion, or manufaRture of an of his 
Majeltics Plantations, ſhall be firſt landed in England, Ireland, Ialer, or Berwick, 
before they can be tranſported; otherwiſe both Ship and Goods axe forfeited. per 
| bd. Stat. 


Seventhly, 


Fear. 


—_ 


is Penalttes and Forfeitures relating to 


Seventhly, All manner of Wines, except Rheniſh all Spicery and —— To- 
bacco, Pot: aſhes, Pitch, Tar, Roſin, Salt, Deal Boards, Fir Timber, or Oyl,that 
ſhall be imported from the Netherlands or Germany, are forfcited, as ah Ship in 
which they are Imported, Vide Stat. $4 ' Cor. 2. 11, intituled, An Aro Prevent 


Frawds, &c. ## bis Majeſties Cuſtoms. he $7 


ht | Freſh Herripgs, Freſh Cod, or * Haddock, Calc -ilb ox Gul-fiſh, thac 
Gali? __ © 9ep into Eagtandor I ales,; in Forcin Shipping, both Ship and Goode 


are forfeited. Vide ge 1 ya Car. 2. - $: intituled, ion P (5, for encouraging of Trade. 


Goods forfeited for "2 In 1 into England or Wales, without an 
= gh the S 0s q 7 I” being all Engl ManufaGures 4 


2 CIT \ i \ G4 #7 3 Ad 


. LL manner of Tin and RR ManufaQures made i in Foxcin Parts are for- 


Ni and Powto .: feited, Vide Stat. at Hen. 8. 14- 


Braſs. = '-Olbcernmay Gatchian ſciſe Wares brought into the Realm contianyl to -Y Gaid 
| ; AR, and none .ſhall-wichRand'the ſearch of Braſs, Tin, and Pewter, on the forkcic of 


fre pounds, per id, Stat. 


hs « Weollen Cloths,Woollen Cips, Ribbons Fringes of Silk and of Thigkd Laces of 
' modities for- Sik and of Thread, Silk Twine, Embroidered Laces of Silk or Gold, Saddles; Stir- 

ted Tops, orany Harneſs belonging to Saddles, Spurs,Boſſcs for Bridles, Andirons,Grid- 
irons; anſ*manner'of | Locks,/ Hammers, Pinccrs, Fire-tongs, Dripping-pans, Dice, 
'Tennis-balls, Points, :Purfes, Sirdlces, Gloves, Harneſs for Girdles, Iron; Latten, 
Steel, Tin, or. Alchymy, or any;Wroughtor any Tawed Leather, any Tawed Furs, 
Biskin Shoos, Galloſhes, or Cork, Knives, Daggers, Wood- knives, Bodkins, Sheers 
for Taylors, 'Sciffors, 'Razors, Cheſs:men, Playing Cards, Combs, Pattchs. Pack- 
needles, *any Painted: Wares, Forſers, Caskets, Rings of Copper or of Larren, gile 
Chatingdiſhes, Hanging Candlefticks; Caffing Balls, Sacring Bells, Rings for Cur- 
tains; Ladles, Scummers, counterfeic Baſons, Ewers, Hats, and Bruſhes, Cards for 
/WooP, black Iron} Thread called Iron Wire, or whited Wire, are forfeited it any 
ſuch be Imported.ints.Evgland or. Wales. Vide Stat. 4 Eaw. 4. 


Probjbites, + All tron: Wire, Card-wire; or Wool-cards; that ſhall be Imported into England Or 
ha key are forfeited: per Stat. 39 Eliz- 14: 14 Car. 2+ 19» 


Pb iHy ; "Abantiincs of Girdles. B:rnefs for Girdles. Points, Leather, Laces, Purſes, Pou- 
Gee fr ches, Pins, Gloves, Knives, Hangers, Taylors Sheers, Sciſſors, Andirons, Cobbards; 


Ton $, Firc-locks,Gridirons, Stock-locks, Keys, Hinges and Garnets, Spurs, painted | 


©... =» Glafſes, painted Papers, painted Forcers, painted Images, painted Cloaths, beaten 
Gold or Silver wrought in Papers for Painters, Saddles, Saddle-trees, Horſc-Harncſs, 
Boots, Bits,- Stirrops, Chains, Buckles, Latten Nails with Iron Shanks, Curvets, 
Hanging-candleſticks, Holy- water, Stops, Chating-diſhes. Hanging Lavers, Curtain- 
rings, Cards for Wool, Roan Cards, Sheers, Buckles for Shoos, Broaches for Spits, 
Belts, Hawk-bclls, Tin and Leaden Spoons, Wire of Latten and Iron, Candlefticks, 
Grates, Horns for Lanthorns, or any of theſe, being Imported into England, are 
forfeited, or the value thereof, betwixt the King and the Proſecutor. Thele may be 
acd for 1 inany Corporation where they arc. Vide Stat. 1 R- 3. 12+ 


All Girdles, Harneſs for Girdles, Rapiers, Daggers, Knives, Hilts, Pummels, 


Lockets , Blades, Handles, Scabbards, Sheaths for Knives, Saddles, Horſc-Harneſs, 
Stirrops, 


pe ey. 1 O00 FOREST 


wY > = T In _ 
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the Gujtoms and N(ovigation. 2 


Stirrops, Bits, Gloves, or Points, Leather Laces, or Pins, that ſhall be Imported fo Goods probibi- 
England or Wales, (hall be forfeit, 5 Eliz. 7. ted. 


Þ 


All manner of Silk wrought by it ſelf, or with any other Stuff, in any place out of 
the Realm, Ribbons, Laces, Girdles, Corfes called Corſfes of Tiffue,or Points,ſhall be 


forfeited, per Stat. 19 Hen. 7. 21. 


All Forcin Bone-lace, Cut-work, Fringe, Embroidery, Bandſtrings, Buttons, Goods probits- 
or Needle work, made of Silk or Thread, or either of them, being imported into #4 306. + 
England, Wales, or Berwick, (ball be forfeited, befides the forfeiture of one hundred 


pound. 14 Car. 2. 13+ 


Allmanner of Woollen Cloth that (ball be Imported into Exgland, Tr:12nd, or 
Wales, from beyond the Sea, ſhall be forteited. Vide Stat. 2 Edw. 3. 3. and 


4 Edw. 4. 1. 


b 
af 


——_— 


In what Caſes Gopds are forfeited for undue Shipping or 


Landing. 


LL Goods that ſhall be Shipped or Landed before the Cuſtom paid Or agreed Goods (pipped 


for in the Cuſtom-houlc, are forfeited; Tide Stat. 12 Car-2. 4+ intituled, The or landed before 
Cuſtom pazd are 


| Alt for tbe Tonnage and Poundage. | fnfei 


| All Goods that ſhall be Shipped or Landed,or put into any other Veffel to be Ship- nlawful time 
ped or Landed, at any unlawful time or place, are fortcit, or the value of them, #7 Place loſe. 


1 Eliza 2. and 14 Cars 2.11. | 


- All Goods that ſhall be put into any Lighter, Boat, or any other Veſſel, to be 
. Shipped or Landed, without Warrant from the Cultom-houſe, and the preſence of 
one or More Cuſtom-houſe Officer, are forfeited, as alſo the Lighter or other Veſfcl 
in which they are found to be Shipped or Landed. VideStat. 14 Car-2. 11. 


If any Maſter of Ship, Purſer, BoaWwain, or other Mariner, knowing or conſen- Perſons conſent- 


ting to the diſcharge of: Goads inward bound, without Warrant from the Cuftorm- -#ng to the diſ- 
houſe, or the preſence of one or more Cuſtom-houſe Officer, ſhall torteit the value —_ of Goods 


of the ſaid Goods fo unſhipped. Vide Stat. 14 Car. 2. 1H» hes 5 Jenn 
| : "Lg! rYant;the penalty. 
Every Cuſtomer,ColleQor, and Comptroller, that doth conceal his Majeſties Cu- Officers conceal- 

toms z being duly Entrd, ſhall forfcit treble the value thereof, per Stat. 3 H.6.3. - _ tbe 
4 3391 477 +& % : nguy. 


F If any Goods having pzid Cuſtom at the Importation, and ought to have allow- The piratty to 
ance-at-the Exportation 3/if the Merchant Ship out Iefs in quantity than is expreſſed /#ip out eſs. 
in his Certificate, thall be torteited, or the value of them. 14 Car. 2, 11+ than is expreſt, 
- C 4 6 S% STS , , by 


Hf the iid Goods be Landed agam in England, Piles, or Berwick, except they be Landing Goods, 


made known in the Caftom-hvuſe, ſhall be forfeit, per id. Stat. NG unleſs made 
known in Cu- 

If :kny Goods be put-on board a Ship f6 be carried from Port to Port,-without $79” g 

Warrant from the Cuſtom-houfe, all fuch Goods ſhall be forteic, per 3d. Stats > Goods carried 
fromPort toPort 


If- the trut content of Quantity and Quality be not mentioned inthe:Certifitate, res 
yndce the Caftomershand inthe Port where they arc Shipped tirft to paisforanather 0..,:;;, .;4 
Port, all ſuch Goods not certified or diſcharged before the (aid Certificgte* delivered, quality muſt be 
and the Goods viewed, ſhall be forfeit, per Stat» 3 H. 7. 7. HE 4 expreſſed, 

Duere, Whether this Statute be in force or not ? _ 


54 Penalties and Forfeitures relating to 


Goods exported, All manner of Goods, Wares, or Merchandize, that ſhallbe Exported, and eſcape 
and not aiſcovt- yy diſcovered unto the Officers of the Cuſtoms, the Owner or Proprictor ſhall for- 
-_ _—_ Of- feit double the Value, according to the Bookof Rates 3 Except for. Coa's, for which 
rants, the va. they (hall forfeir double the Cuſtom. Vide Stat. 14 Car. 2. 

lute. 

England ard All Goods, Wares, and Merchandize, that ſhall pals by Land betwixt England and 
Scotland, goods Scotland, (hall paſs by and through Berwick and Carlifle, and pay Cuſtom at one of 
thas paſs, thoſe Ports, otherwiſe be forfeited, per Star. 14 Car. 25 11» 


Tz what Caſes Ship and Goods "ny pe upon Exportation 
of Goo | 


. 
Ss Ys 


Licence to be , I F any Woman, or other perſon under the Age of twenty one years, except Ship- 

granted to Paſ- | boys, Saylors, or Merchants Apprentices, or Factors, ſhall paſs over the Sca, 

_ to Paſs without Licence from the King, or fix of the Privy Council, the Ship in which ſuch 
9074 ht 54% Perſon ſhall ſo paſs ſhall be forfeit. Vide Stat. 1 Fac. 4. 


Leather, Tal- If any Perſon ſhall Tranſport, or Ship to be Tranſported, Leather, Tallow,or Raw 
tow, &c. Hides; toany Place beyond the Sea, all ſuch Goods thall be forfeit, as alſo the Ship 
wherein they are Exported. Vide Stat. 18. Eliz 9. 


Hoys of Plats, IF any Hoy or Plat crofs the Seas beyond Norway Eaftward,or Caen in Normandy 
&c, Southward,they ſhall be forfeit. Vide Stat. 1 Eliz. 13. 5 Eliz: 5. 13 Eliz. 15. 


Corn or Victu- If any Corn, or other Vidtual, be Tranſported, exceeding the Prices mentioned 

al. in the «AG for encouraging of Trade; or if any Wood ſhall be tranſported, they (hall 
forfeit the Veſſel in which it hall be Exported, and alſo double the'valae of che 
Goods. Vide Stat. 1. 2 Pbil.& Mar. 5. the Maſters and Marinersall their Goods,and 
a years Imprilonment, | 


Engliſh Manuy-, If any Goods of the growth,produQion, or manufacture of Emrope be tranſpor- 
_fadtures to be ted into his Majeſtics Plantations,cxcept fyorn Exgland,and in Exglifh built Ship- 
exported INEXg- ping, both Ship and Goods are forfeited. Vide Stat. 15 Cars 2. 5. 
_ lihh Shipping. 
Due entryto be If the Maſtcr ſhall ſuffer any Goods to be Landed before a due Entry made with- 
.made in24 be. in twenty four hours after arrival in the ſaid Plantations, both Ship and Goods are 
forfeited, per id. Stat. 


Ships for fib- , If any Ship ſhall ſet out to Fifhing, or other Veſſel ſhall ſet out for the Weſt 
ing, the time to Country-or Tſeland Fiſhing, before the tenth day of March in any Year, ſuch Veſſcl 
ſet out. ſhall be forfeit. Vide Stat. 15 Car. 2. 14: intituled, An AG for tbe Fiſhing Trade. 


Shzep, wool,$ee, If any Sheep or Wooll, Wogll-fells, Wooll-flocks, Mortlings, Shortlings, Yarn 
made of Wooll, Fullers Earth, Fulliog Clay, ſhall be-Exported, all ſuch Goods arc 
forteit, as alſo the Ship whercin they arc Exported. Vide Stat. 12 Cor. 2, 32, 


Silver or Gold, - If, any Silver or Gold be Exported without Licence,it ſhall be forfeited. Vide $196. 
Kee... 5 R. 2.2. &'g Edw. 3. I. & 2 Hen. 4. »L & 2 Hen. 6. 6. | FEST T: 


None but Merchant Strangers ſhall Tranſport Wooll, Wooll-fclls, Leather, and 
| ' : Lead beyond the Seas, upon the forfeiture of the ſaid Goods, 'Vide Stat: 27 E8:3+ 3+ 
wat 14 Richu2s 5. | 05:12 Nie 11] 


If 


the Cuſtoms and Navigation. 
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If any Skin, tann'd or untan'd, of any Ox, Steer, Bull; Cow, or Calf ( except Skins tann'd or 
Calve-skins of four pound weight apiece, or under ) and Sheeps Skins drefſed *#nn'4- 
without the Wooll of ſuch Skins or Hides, which are for the Ships neceffary 
Proviſion, ſhall paſs out of Eygland beyond the Seas, or into Irelandor Scotland, or 
the Iſlands belonging to England, ſhall be terteited. Vide Stat. 14 Car. 2. 7. 


If any of the Hides or Skins aforeſaid, that ſhall be taken off of any Beaſt in atty Hides tranſpor- 
of the Iſlands belonging to England, except Ireland, ſhall be tranſported into any ?*4, except from 
Place except England, the Offender ſhall forfeit double the value for every Offence, I<!and, the 
per id. Stat. OP 


All manner of- Ammunition may be prohibited at his' Majcſties pleaſure. 32 Car. Ammunition 
2. 4 \ =" be prohibi- 
ea. 
If any Shcep ſhall be Exported, the Offender ſhall forfeit 20 5s. for every Sheep. Sheep exported, 
Vide 12 Car. 2+ 32+ | the penalty, 


If any Wooll, Wool Fells, Wooll-flocks, Mortlings, Shorlings, Yarn made of Fuller; E:rth, 
Wooll, Fullers Earth, Fulling Clay, ſhall be ſhipped co be Exported, che Offender & Fulling clay. 
ſhall forfeit three ſhillings tor every pound weight. 


If any Mafter of a Ship, or other Mariner, be knowing and conſenting to the Ex- The penalty of 
portation of the Goods aforeſaid, he ſhall fortcit all his Goods and Chatrels, per > 0a 
id. Stat. | -pping of 
| the ſaid Goods, 


Theſe Offences ate alſo made Felony per Stat. 13, 14 Car. 2+ 18. except ſuch Felony ts export 
bs Wooll, or Wooll-flocks, as are for neceſſary proportion for the Ships S%*#p- 
uſe, | 


If any Wooll, Wooll-flocks, or Yar made of Wooll, ſhall be prefſed with any 7vol,gc.preſt 
Engine into any Sack, Pack, or other Wrapper, or ſhall put, preſs, or fieeve Wool] 7% any En- 
or Woolen Yarn into any Pipe, But, er Hogſhead, Cheſt, or other Cask or Veſſel,or ©" 1*nalry. 
carty or lay any ſuch Wooll, Wooll-flocks, -or Yarn made of Wool, near to the Sea, 

* aratyy Navigable River, all ſuch Wooll, Wooll flocks,and Yarn made of Wooll ſhall 
be forfeited. Vide State 13,6* 14. Car: 2+ 18, 


If any Wooll, Wooll-fclls, Mortlings, Shorlings, Yarn made of Wooll, Wooll- F=#ers Earth, 
flocks, Fullers-Earth, Fulling-clay, or Tobaccopipe-clay, being in any Pack, Sack, _ _ 
Bag,or Cask, ſhall be carried upon any Hoilſe, Cart, or other Carriage, except in the OP 
day time, viz. fcom the firft of March to the twenty ninth of September betwixt the 
Hours of tour in the morning and eight at night, and from the twenty ninth of 
September antil the firſt of March between ts Manes of ſeven in the morning and 
five at night, otherwiſe to be forfeited, per id. Stat. 


If any Tobaccopipe-clay be Exported beyond the Sea, the Officer ſhall forfeit three +, atco-pipe 
ſhillings for every pound weight, per id. Stat. : clay. 


If any manner of Sheep-skins, WooL-fells, Mortlings, Shorlings, or the Skins of $6 $4515, or 
any Stag, Buck, Bind, Doe, Goat, Fawn, or Kid, or the Pelts or Skins of any ofthe, the Leather,ve, 
or the Leather made of any of them, be put on board any Veſſel to be Exported,they 234th 
ſhall be forfcited, as alſo two ſhillings fix pence for every Fell, Shdfling, Mortling, + 
Pclt, or Skin, ſo ſhipped to be Exported. Vide Stat. 5 Eliz. 22. 


All great Cattel, except of Scotland, that ſhall be Imported into England or Wales Grext Cartit 
bctwixt the hiſt of Faly and the twentieth of September in any year 3 and all great #nparted, the 
Cattel of Scotland that ſhall be brought in berwixt the twenty fourth of Azguſt and: P7747. 
the twentieth of December in any year, ſhall forfeit for every Head forty fhillings - 

Co) an 


6 Penalties and Forfeitures relating to 
| ood " mn Sheep brought in betwixt the oneand twentieth of Auguſt and ewen- 
ticth of December, ten ſhillings, per Stat. 15 Car. 2. 5. 


Goods entredin If ariy Goods be entred in any other mans Name than the true Owner and Pro- 
another mans prietor, they ſhall be forfeit : And if the Officer conceal any Offence in the faid AQ, 


"__ he ſhall forfeit one hundred pounds. Vide Stat. 1 Eliz. 11. 


Priſage and * if any man, being free of the Priſage or Butlerage of Wine, ſhall Enter another 
Hires of mans Wines in his Name, whereby the King loſcth his Butlerage, all Wines ſo En- 
Wines. tred are to forfeit double the value of the Cutiorns thetcot, Vide 1 Hey. 8. 5. 

- If any man offend contrary to the Szat. 1 Hey. 8. 5. he ſhall forfeit all his Goods. 


Vide Stat. 2, and 3 Edw.6. 22. 


If any Officer of the Cuſtom ſhall ſuffer er give any Warrant for any Sugar, To- 
bacco, Ginger, Cotton-wooll, Indico, Speckle-wood, Famaica-wood, Fultick, or 
any other Dying-Wood, of the growth of any of his Majcſties Plantations, to be 
conveyed into any Parts beyond the Seas, before they are Landed in England or 
Wales, for every Offence he {ſhall forfeit the value of the fajd Goods. Vide Stat. 


Ig Car. 2. J» 


Sugay, Tobacco, 
Ginger. 


Goods of Alien All the Goods of an Alien Merchant or FaQtor in any of his Majeſties Plantations 
Merchants, are forfeited. Vide Stat. 12 Car. 2. 18. 


c Braſs, If any manner of Copper, Braſs, Latten, Bell-metal, Pan-metal, Gun-metal, 
Bel mital &c. or Shroof-metal, ſhall be put on board any Veſſel to be travſported, the Offender 
ſhall forfeit double the value, to be divided betwixt the King and the Proſecutor. 


Vide Stat. 33 Hen. 8.7. | | 
10 l: penalty. And alſo ten pounds more for every thouſand pound weight, per Stat. 


2 + Z Edw. 6. 37» 


The Cuſtomer The Cuſtomer ſhall take Bond in double the value of che ſaid Goods, when they 
net performing ſhall be tranſported from Port to Port, and alfo 10 4. over and above for every thou- 
duty,the penal= (nd pounds weight, and give Bond 3 which Bond, if it want-a Date, the Cuſtomer 
T ſhall forfeit the-value of the ſaid Goods, arid alſo his Place, per id. Stat, 


To grant a falſe If any Cuſtomer grant a falſe C extificate for the ſaid Goods, he ſhall forfeit his 
dur wg the Place, "and the value of the Goods fo coricealed. 33 Hem. 8. 7. y 

na Jo FBS 
The penalty of If any Maſter of a Ship, Owner, Purſer, or Boatſwain, knowing ſuch Metals to 
the not tiſes. be ſhipped,and do not diſcloſe it within thtce days, he fhall forfeit double the value © 


Veringe of it. Vide Stat. - & 3 Edrv. 6. 37. 


—_ the If my Officer of the Cuſtom-houſe, knowing ſuch Metals to be Shipped to be 
Jai® Goods, the Tranſported, do not ſeize it, he ſhall loſe his Office, and thevalue of the Goods ſo 


an Shipped. Vide Stat. 2 & 3 Edw. 6. 37. 


The ſaid Goods If any Pcrſon ſhip any of the ſaid Metals at any Place, except where there is a 
not to be ſhipp'4 Cuſtomer, tie ſhall forfeit the value of the Goods, and alſo ten pounds for every 


but where there : w\ RoI0R 
is a Cuſtomer, - 1299 pound weight, per id. Stat 


Penalty 2 000 1. -* Tf the Governour of any Plantation belonging to his Majefty, do nothis dut 
toa Governour juſtly,according to the A for Encouragement of Trade, he ſhall forfex his Place an 
not doing bis 10001. per Stat. 15 Car. 2:15. | 


duty. 
Tranſporting Every Perſon that ſhall be found guiley of tranſporting of Leather, fhall for evcry 
Leather, Offence forfeit 500 /. Pide Stat. 14 Car. 2.7. | 


Every 


the Cuſtoms and Navigation. 2 
| Frery Cuſtomer, or other. Officer, \that (hall negleQ his duty, or connive at the Officer neg!e/t: : 


Tranſportatioh of Leather, ſhall for every Offence forfeit x00 pounds, Vide Stats 7's bi duty, 
- | | pmalty 100 [, 


<_—_— 


1 Fac. 22. 
Every Cuſtomer, or other Officer, that ſhall make a falſe Certificate of the -Larid- To nakefalt 
ing of Leather, ſhall forfeit 100 /. per id, Stat. — 
penalty 1001, 


If any Goods or Merchandiſe ſhall be Shipped or Landed at any ufilawful time Goo 's ſhipp'4 
or place,for every Offence the Maſter, Owner,or Purſer ſhall forfeit 100 1. 1 Eliz 115 4 ny unlawful 


our,the penate 
& I4 Car. 2.114 ty 100 {, 


Lawful times are only from the firſt of March until the firſt of September, betwixt what lawful 
S$un-riſing and Sun- Setting > and from the firſt of Scpternber wntil the firſt times are by 
of March betwixt ſeven a clock in the Morning, and four a clock in the Order, 
Afternoon. T be Port of Hull is bere excepted. 


If the Captain, Maſter of a Ship,or Purſer outward bound,ſhall take in any Goods Goods taber iz 
before Entry, he ſhall torfcit 1001. Vide Stat. 14 Car. 2,11. before Entry” 
| ma.lt loo kl. 
If he go away before clearcd on Oath in the Cuſtom-houſe,giving a true Accompt To go before 
of his Lading, &c. he ſhall forfeit 100 1. per id. Stat. cleare ( onOath, 
| | penalty too Lb, 
If any Captain, Maſter of a Ship, or Pnrſer, do not bring his Ship'to the Port, Mafter Ship © 
and make Entry with as much ſpeed as Wind and Water will permit, for every Ot- to bring his Ship 


fence he ſhall forfeit 1001, Vide State 14: Car. 2. with as much 
CoVenzence,&c 


If hie permit any Goods to be taken out of the Ship, to be Landed, before he hath To ſuffer Guols 
made his general Entry upon Oath in the Cuſtom-houſe, for every Offence he thall raker out before 


forſcit 1001. Vide Stat. 1 Eliz, 11- a general entry, 
penalty Loo 1, 


If any Captain,Maſter of of a Ship, Purſcr,or Boat ſwain, or other Perſon taking Go91; imbexel- 
Charge of the Ship, ſhall permit any fort of the Package therein to be opened, ime ed,&c. 100 l. 
beazlcd, or altered, for every Offence he (hall forfeit 100 L. Vide Stat. 14 Car. 2: It. 

Men of War to be liable to the Rules that Merchants Ships are ſubje& to.Liberty 
to go on board and take out Prohibited and Uncuſtomed Goods. The Commitlh- 
oners and their Deputies to enter on board, and bring on ſhore Goods outward and 
inward bound. The Officers may ſtay on board until the Goods be diſcharged. 

I4 Car. 2» 


If any Goods be found concealed aboard the Ship, when the Officers of the Cu- Gg99d; roncee 
ſtoms have cleared the Ship, the Maſicr, or other Perſon, ſhall for every Offence for- 7ed, roo l. 
feit 100 /. per id. Stat. | | 


If any Wharfinger, Crane- keeper, Searcher, Lighterman, or other Officer, know- yp, ve. 
ing any Offence contrary to the Statute, do not diſclofe it to the Cultomer,he ſhall zor diſclopng. 
forfeit 100 | Vide Stat. 1 Eliz.11. _ -ad 

If any Whartinger or Crane-keeper ſhall take up or Land, or ſuffer tobe Landed, To ſiffer Goods 
or ſhip off,or ſuffer to be Water bound, any Wares or Merchandizes, at any unlaw- #0 # taken upor 
ful time, or without the preſence of, or notice given to an Officer at the Cuſtom- lewfd x _ 
houſe, he ſhall forfcit for every Offence 160 1. per State 14 Gar. 2. 11, The Port of _—_— 
Hall excepted. 

(02) If 


Penalties and Forfeitures relating to 


« 
—_ 


If any Officersof the Cuſtoms ſhall directly or indireAly receive any Bribe, Re- 
for taking of compence, or Reward, or (hall connive at any falſe Entry of 'Goods, he ſhall forfeit 


Bribes. IOO þ. per id. Stat, 


If any Merchant, or other Pcrſon, ſhall give ſuch Bribes,for every Offence he ſhall 


'$o [penalty to 
gue « Bribt. forfeit 50 1. per id. Stat. 
60 L If any Packet Boat, or other Veſſel appointed to carry Letters, ſhall Import or 
Export any Goods or Mctchandize, forevery Offence the Malterſhall'forfeit 100 4, 
per» id. Stat. ; | 


Forein Bont- a 
coma or Needle- work made of Silk, or Thread, for every Offence' he ſhall torkeit 50l. per 


penalty 50 bb id. Stat. 


1007. If any of the ſaid Goods be Imported into England or Wales, the Offender ſhall 
forfeit 100 /. per id.Stat- 


Falſe Certifi- If any Officer of any Port ſhall make a falſe Certificate, he ſhall forfeit 50 1. fer 


cate, penalty id. Stat. 
$0 |. | 


To falſifie any | Tf any Perſon ſhall falffie any Cuſlce-houle Warrant, he ſhall forfeit for every 


warrant 100 1, Offence 100 |. per id. Stat. 


The Officer to Every Officer appointed to perfe& an Entry, ſhall make report thereof under his 
make a true re= Hand, unto the Chicf Officers of the Cuſtoms* the next day, up on the Penalty of 
port, on penalty 159 L. unleſs there be crule of longer time to be allowed by the chief Officers ot the 
of 100 {. k 

Cuſtoms, per id. Stat. | 


French Pe bs If any French Veſſcl put any Goods or Paſſengers on ſhore, or into any Boat, co 
wot to pat Goods be conveyed on ſhore, and not pay the five ſhillings per Tonnage due upon French 
0 ſhoregnot pay- Veſſels, upon their return they ſhall forfeit ten pounds, and pay all the former Duty, 


Ing 5 5, per Tun, FI 
the penalty 10 l. Per id. Stat. 


Pilot or water= If any Pilot or Waterman ſhall go out from any Port, to bring in any Goods or 
man going out of Paſſengers from aboard of any French Veſſels, for every Offence he ſhall forteit 40 1. 
any Port brings per id. Stat. | 


Goo 1s,&C. pe= 

nalty 40 1. 

Officers not gi- If any Cuſtomer, Comptroller, or Searcher, or their Deputies, do not give their 
_ —_ attendance at the Caſtom-houſe at ſuch time and places as arc appointed by Law, 
10s 4, and alſo do not their utmoſt diligence in their reſpeQive Places, for every Offence 


the Offender ſhall forfeit 100 /. Vide Stat. 1 Eliz. 11. 


Not reſident on 'if any Cuſtomer, Comptroller, or Searcher be not reſident upon his Place and 
ons: Office, for every Offence he ſhall forfeit 10 1. Vide Stas, 1 Hen-4+13. 4 Hen-q+20,21- 
7 ; 13 Hen. 4+5J 
[] 


No Cuſtom Ofi- If any Cuſiom-houſe Officer fraight. any Ship, or uſe any Merchandize, or keep 
cer to be Owner any Wharf, or hold any Hoftery, or Tavern,” or be FaQtor, or Attorney, or Hoſt to 
of « Ship, or uſe any Merchant, for every Offence he ſhall forfeit 40 I. for every fix Months, to be di- 


Merchandi . 
" pragentpa? vided betwixt the King and the Proſecutor, Vide Stat. 20 Hen. 6. 5. 


It 


If any Perſon offer to ſale any Forein Bone-lace, Cut-work, Imbroidery, Fringe, 


the Ch toms and Acavigation. A og, 
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If any Cuſtomer, Comptroller, or Searcher, be a Common Officer, or Depaig to No Cuſtom Offi- 
a Common Ofkcer, in a City, Burrough, or Town, upon the penalty of 40 1, © #9 #t 4 com- 


for every fix Mpnths he ſhall, 10 officiate.,both Offices togethep=ny Vide Stat. 3 Hen« 06; 7p 


7. I 
Dnere, Whether this Statme "oF in 20s or Repealed by the Statute of 
1 Hen. 8. 5. | : 
Engliſh Shipping .is either kG built, ght bogg fide bby Srglifh-built 
whereof eycry Owner or Parts a. Engl, Iriſh, tk, Or © his age ſhipping, what 
Plantations. | | q # meants 
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OF THE 


STATUTES 


Relating to the 


CusToms, and Navicarion, and Traps, 


Made in the Reign of 
King CZ AR LE S the Second. 


Onnage and Poundage A 12 (ar. Il. 4+ 
| Preventing Frauds ————-———— 14 Car. Il. 1 F 
Navigation Encouraged ——+——————12 Carl. 18. 
Wooll, Sheep, &C. jo —— CL. 
Leather, 8. ————— Gl. 7. 
Bonelace, &Cc. —_— -—14 Car. II. 13. 
Wool fells he WP ne rn enrnmmn——_ 14 Car. I.-18. 
Card.Wire and Iron Wire, &C.—-—— 14 Car. II. 19. 
Encouragement of Trade, &C. —— _—— — WA 


— Car. Il. 1. 


Encouragement of Fiſhing 


THE 


THE 


AUTHOR 
His Books: 


Ince now, my Book, thou art ſo far gone on, 


Abroad on Gods Name, and be better known : 
But had there been now but one quarter done, 
That, nor the reſt, ſhould wer bave ſeen the Sun. 
To Friends be free, ope them thy Treaſures Store : 


But carping Scoffers, let them have no more 


- AE el oe Sa ESR Ce ace J 


PI br dds 


But Scraps ; for that's enough, and good for ſuch 


| As poyſon all they ſee, foul all they touch, 

1 And on Mechanick Scapes forge Arts detraGtion, 
| Ere they will wink, or mend the faultier afion 
Ti Errata's made. T never did intend it 


| For ſuch as not commend, nor can come mend it ; 


Not I: And fo I end it. 


A 
COMPENDIUM 


oY I __ 
FORTIFICATITON. 
BOTH 
Geometrically and Inftrumentally 


"VT 
SCALE, 
The Making whereof is ſhewed by the Tables, 
and their Uſe, both of the Tables and the Scale, 
for ſpeedy Protracting of any Fort conſiſting 
of $ Bulwarks, whole Baſtion-An gles {hall not 


excced 9o Degrees ; and ſothe like for Bafſtion- 
Angles of 12 Bulwarks, 


CCC Er Eee ren e— ee eE——_—_ 


WRITTEN BY 


PHILIP. STATES 


Profeſſor and Teacher of the MaTrnemMaATICKS 
in the City of B&IsTOL. 


JE R. XVI. 19. 


The Lord is my ſirength, and my fortreſs, and my refuge in the day of 
affliction. 


LONDON, 
Printed by A4. Clark, Anno Dom. 1678. 


| Thee: 


*| F RiboCurgia -——o dteromrucyooe {onda _ 
. AK the lovgeſt Line of. Defence——— a em ene ee 


A 


COMPENDIUM 
FORTIFICATION: 


xſt, I will deſcribe part of a Tetragon or, ſquare Fort, and explain the nates 


of the Sides and Angles thereof, as in the Figure following. 


Ss. 
*® 
r 
” 
, 


£ 
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Names of the Sides of 6 Far 


A B the Outward Gde of the Polygon, and DEthe Imvatd Gde... 
C A the Semidiameter of the Outward Polygon, and C D on Inward, 


LI H AGF the Bulwark/or Baſtion; 


235 Ai: 


AG, or A H, the Front or-Face of the Baſtian === 
A D the Capital or Head Line. ; 

DI, or DF, the GoxgeLine. 

LH, or FG, theFlank,, and. F M the: ſecond Flank. 


D Gthe Eſpaule, Or 


AL cheborte Ling: of Dalence.(' | 
Names of the Angles. 


| 


N AB the Angle of the Polygon, and NA C the half Angle, 
H A G the Flanked Angle of the Bulwark, 


(p2) 


AGF 


Fortification, 


— _ 


AGF the Angle of the Shoulder. 

F DG the Angle forming the Flank, commonly 40 Degrees. 
G A © the Inward Flanking Angle. : 
APB the Outward Flanking Angle, and A P O half che fame. 

Notes That the Baſtion or Flanked Angle B A G'muft never be lets than 60 De- 
orees, neither above-go Degrees but as nearas you can to an Angleof go Degrees: 
So that it may be detended from the Flank and Curtain on either lide. 

The longeft Line of Defence K A not-to be above. 12 {core Yards, that is, 720 
Foot, being within Musket-ſhot , and the breadth of the Rampier to rcfift the Bat- 


tery"t00Foot. : 1A 


; F x. I o 
1 x = eg 
| To deſcribe 4 F ort of Eve, Bulwarks, or any. other; ſo that the Baſtion, 
' or Flanked Anele of 8 Baſtions or Bulwarks exceed 


oo 


the ſame on thoſe Lines from A 
ke theF rope or Face of the Balwark. Next, from 
rtoAB, as KM; andop the Center at K 


hoſe PartSFr6m.D,oFF and G, Ga unto the Baftion Point at 
ay 


«from M towards Nj-and from M lay dewn on the ſames 
mn K N, which will cut the Se- *- 


ſo is R Sthe Curtain. Then on the Point at S ereQ a Perpenditultr, asS V, equal. * 


* & ht Gorge/Eine, andR K the Flank. Now for the Cuntain, take half the Front 
Ee lay it down three Emes from R towards P;., whighwilh&ll in S; 


to R K;, Which ſhall be the Flank of another Baſtion 3 and ſo theFzont K A being” 


* 


- hi-trom V,- fhalkeutthe-firſi Lane: AB -in B z {o-drawing'V B,” you have"the Front * 


e fame Baſtion. | 

Laſily, Divide A B in the Middle, as in W, and from W raiſc a Perpendicular 
to A B, which will cut the Semidiameter of the Polygon in the Point D 3 fo is D the 
Center of the Polygon. And with rhe fame Semidiaineter D A- you-muſt deſcribe 
a Circle, of the which A Bis the + part, which diſtance will reach from Bunto Xx, 
and from X.ubritobY;-ar#{d to Zj and (6to your firft Point atiAs; where you begun 
your Works ::i 2:13 (DO bos n0ogyto0 bigs 140 901 io 19) St brine of + 

For the other Baſtions, they may be caſily tranſported:from' the firſt Baſtion. And 
note] Biee if-your Forvexeced $ Balkarks, you muftadd 15'dep. to: half the Po- 
lygon Angle, ſo have you the Baſtion Angle, andithen work as' before. But in the 
Forts that exceed not 8 Bulwarks, where the BaſtidwAnglk williiot'beabove go d. 
you muſt take the + part of the: BfmePolygon.: 70100 3 

The longeſt Line of Defence is from A unto Qz and ſhould not exceed720 Foot 
( beciiſcet. being-within Musketthot)-the Curtain R S about 420 Foor,' and the 
Frontl AK $280-Þ60t3-And-ortheFlank-R K;tandiGorge R ©, their proportion 
commonly is as 6to 7: But the Angle K O-R-fornfingthe Fhnlkis about 40 gr. by 
which the Proportion 1s near as 5 to 6. 
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OS 673__ — ; I 
he Z Baſtion Angle 15 here toun 
b ar the 2 of the 3 Polygon An - 
2 . gle: Sothe Baſtion Angle will be 
an Angleof 90 deg. in the Octagon. 
And no more muli the Baſtion An- 


gle be in ary Polygan. 


» 


GO CGamnrwW 


. o nhnncnenMf 
3s, | : 0 i 
Fg; : .. 5 
, ; : J 2 » * 
Re - Ihe? 

A Table for 8 Baſttens. 
| + Angle of s Avgle | of 
. Polygonre, rhe Polygons. the Baſtions. 

| Degrees: Degrees. 
4 Tetragon | 45 4 
5 Pentagon | 54 3 
|s Hexagon | 69 6? 
7 Heptagon 64 5 42 
8 


KS AHARISIBDISCLETISIEIELYTETYY 


ECT EITETIIEIETITIEEEITT no gonrsauc 


V 


——_ ou 


—ATabl for 12 Baſtions. | 
Angle of | = Angle | 


adding 15 d. to x the Polygon An- 


gle, and cake the £ thereof : S0 the 


Baſtion Angle will be an Angleaf 


n 
Polygons- tbe Polygon. zbe Baſtion. 
OCELIIr en — um —_—_—_ —— 
Degrees» 1 Degrees. 
4Tetragon] 45 , 39; A 
5 Pentagon; 54 34 2 
6 Hexagon| 6O 37 2 
7 Heptag. | 64 7 3914 
$ Octagon | 67 3 41 + 
9 Enneag. | 79 42 2 
10 Decagon| 72 43 2 
11 Undecag, 73 12 44 13 
12Dodecag.| 75 45 | 
The © Baſtion Angle 15 here tound by 


90 deg. in a Dodecagon. 


of 


| Of the Works that are in or about Forts of moſt Importance. 


4 


:08/4"11111!1 


\ 


, MUNELIIT THER TG 


A Bthe Breadth or Walk on the Rampire——— FENG 40 Feet. 


B Tthe Breadth of the Parapet of the Rampire, with the Fauſſebray, 

an&Parapet thereof, each 20 Foot ;, in all - nnd, pt——— $60 | 
DE the Breadth ef the Moat, Ditch, or Trench——- 120 | 
E F the Covert-way of the Counterſcarp ———— 20 | 
F G the Arginor Parapet thereof; being— FDI 50 or 60 | 


H che Ravelines 3 I the Half-meons, with their Parapets —— 


20 


There may be ſorfietimes an occaſion in Forts to raiſe Mounts, Cavalicrs, Plat- 
forms, or Batreries, to command all the other Works, and to view the Country 
bout ; Which may be raiſed upon the Baſtions, if you have room withal to make uſe 
of theFlaaks : Otherwiſe let them be raiſed on the Curtains, a little withia the 
| Rampite, (@ that you may have rovam left for the Walk. | | 
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Forti ificat 108. 


To draw the Platform of 4 F one, beginning with the Capital ( or Head ) 
. = ju And alſo to draw the Horn-works. *- + 
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Ez the Fort be an Hexagon, that is, of (ix Baſtions or Bulwarks. Firſt, draw the 
Line A B; and up6n Adeſcribe an Arch of a Circle, as B D C, whereon lay 
downhalf the Polygon-Angle, which in the former Table you ſhall find to be 60 
deg.as from B die, and thence toC; anddraw AC and A D. Now the; part 
of thehalf Polygon Angle is BG and CF; then draw the Obſcure Line A F and 
AG. Next you ſhall make choice of the Capital Line, of any ſufficient length, 
which letbe AE; and from E draw a Line parallel to'A B, as EH, continued 5 
and upon the Point E, as a Center, deſcribe K I, making it an Angle of 40 deg.as 
KEI; (o ſhall E I cut out the Front in L, as A L: Sofrom Llet fall the Per- 
pendicular L M, which ſhall be the Flank; and M N the Curtain ſhall be as for- 
merly the whole length of the Front, and a half more. For the reſtof the Work, 
you mult proceed as formerly. 


 Fortification. 


_——— — 


For the Horn-works. 4 0 


< 7 Ou muſt continue the Flankers ML' ard NO untoPand Q; then take the 
Y longeſt Lineof Defence AN, and lay it thereon from the ſhoulders at L and 
O, unto P and Q3 drawing the Line PQ» dividing it into three cqual parts ; and 
from thoſe parts 1 and 2, draw Parallels unto P Land QO : alſo from thoſe Points 


mw > 
*? 


Pand Q draw Parallels 
rallelsin R, S, T, and Va 
Cartains, as you may eaſiþy ul 
- pet, &c.as in the forme AeOFs 


the Fronts A L and} B ©, thoſe will cut the former Pa. 
ons will limit the Fronts, Flanks, and 


Kh you mult make the Rampire, Para- 


into IOOOO parts. - 


Po 1," et : | = m— - 
5 =__ The Firſt Table for. 12 Sides” 7 | 
7 33> Fg 6+ at ” Sp. 
- Pome —_— "> £} — 
| * 2 x 1 + ; 
6 Je Ts. E | 11 12 
o —_— 


obootibebs i900orÞo09h; 
RCCL: 

The Capit, Li 2756, 2926| 3086 | 3180| 3204 
The Gorge 4-7. | {088| 1264] 1378 1470] 2598] k640) 1792| 1842 
The Front //”. ſons 3014, 3024, 3054|.3079| 3082| 3094 
AThe Flank // /1. 970!'2128| 1246 1360' 1516 1526 1536] 1542| 1546 


K "The Second Table, for 8 Sides, whoſe Baſtion A; le 
- *thez fhall make 9o Degrees. if Q E => 


- 


I9000| 10000 


- 
* 


= a. £ | ph | \o 
, 4 FP N EY 4 
7 G02 umber of £ = SM Sj a bi RP 


LEES 03% , of D . " 
The Side of the! * ir earye- ST Is 
Outer Polygon 5; I 0000 10090, 10000 I0000 

[The Capital Line| 2396| 2498, 2602, 2695] 2778] 

Fhe Gorge * 1120} 1527, 146 1599, 16g 

{The Front 2914] 2939, 2959 2975 2987 

'The Flank 940[ 2113 1242] 1342 1423 


— - —— 


The Uſe of theſe Tables. 


Et it be xcquired to draw the Proportional Dimevſion of a Regular Fort of 

; lix Sides: As fos Example,in the former Figure, whoſe Side A B muſibe divi- 

ded into 100-equal parts,and cach part fuppoſed to be ſubdivided into 10 parts : $0 
have you 1000 parts, which ſhall ſuffice. Now proceeding according to former Di- 
rcCions, until you come to make choice of vour Capital Line, you ſhall here tind 
in the fecond Table, which is beſt for the purpoſe, under the Figure 6, and right 
aganſi the word Capital in the firſt Column, 2602, but 262 will ſerve : Rn 
ame 
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Fortification: 


ſame from the Scale of Equal parts, and lay it from the'Baftion Poinrat A; and it 
falls in the Point E, which will be the Center of the Baſtion. From thence you may 
lay down the Gorge Line outof the Table,” which is 14.8 unto M : So will the Front 
AL be 296, and theFlank ML. The Curtain, being once and a half the-length of 
the Front, will be MN 444. Thus you may do for any of the reſt, Thele Tables 
arc uſcful for Trxegular Forts 3 But firft I will ſhew you the Height, -Breadth;- and 
Scarpings of the Rampirc, Paxapet, Ditch, &c of theſe Sconces, as they are repre- 
ſented in the Protile, or Section, as followeth :-- 
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The Breadth of the Rampire tnay be 24, $0, or 40 Foot 3 but here A'B isbut=-33 
The Inward Scarp A C———— 


ATI I 5 -—— > TS eee, ct 6 


The Acight of the Rarapire CD—- —— — 6 
The Breadth of the Walk of the Rampire D E | — T0 
The Bxeadth of the- Bank or Foot-pace of the Parapet E F-— 3 
- Jand..the Height of the. ſame -Foot-pace — 
The Inward Scarp of the Parapet F G— a — 7 
The Inward Height of the Parapet GH EI — 6 
The Breadcvot the Parapet at the Foot F I mmm ——J© 
The Outward Scarp of the Rampire B K——— ——— — —— 3 
The [Inward Scarp of the Parapet T'L — Wnt nnmnm—_ mn nn 2 
The Outward Height of the Parapet LM —— — - nr tmnrmnmenmnnnnt nn 4 
The Thicknefs of: the Parapet at'the top MN — m— 7 
The Brim of the Ditch B O FAIT LY 
The Breadth of the Ditch at the top O P— 32 
The Scarp' of the Ditch O Q——— ——— ——_——— 6 
The Depth of the DitcchQR————— ———— —— 6 
The Breadth of the Ditch at the Bottom R S— —_— dei 20 


The Profile or Seton of a Fort with a Fauſſe-Bray and Counter ſcarp 5 
alſo Subtrenched, 


6 TL LLLCLLLLELOL EL LLILTIELIES 
mia T Cm _ 5 FE y 
[Cer planus Le 


£eq 


C Dis the Fauſſebray, and D M his Parapet: EFGH is the Subtrench, and 
I K the Covert-way, Laſtly, K L is the Argin or Parapet of the Counterſcarp. 
| (q) Note, 
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HUH fp BRAD A 
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« »- + ++ YL bs. in, the Figure) as underneath & Ns 
; B; anq {6 pi6Zing as be; nay end. Famed 


T 6 


| Note, ThattheHeight of, the Rampire A B ought to be raiſed 15,07 18 Foot above 
the-Terga Flang although hexe it 1h #4 12 Foot, which is ſomewhat too Jow to com- 
mand che Trench or Duch ; But if the Trench bemade broader, then it will comy 


mand: the bottom thereob,,, _ Tr- | 
fosT bit: $765 7 Leſy Wife (31+ 3 
— n_tptornnrnt —=—r75tt SS Ford ®# Tn mw 7? p o q 6 "7 4 bf 4s f-bo$-, «7-4 
# 214 > "» 7! F ” $41 ry % PS hs wT 
Of Irregular Fortifitation. © © 
<C1.7% 9 E HHH 79 | 
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N the ſeventh Figure following let ABC DE be an Irregular Fort, containing 
I 5 Baſtions, or Bulwarks. Firſt, we will make a Baſtion-bk the Angle at A,which 
do thus : Divide the Polygon Angle in halt with cheEiri&AF, and draw the Baſti- 
on-Angle as formerly, being * of the Polygon-AngleXas AH, and AI continued, 
beirig the Sides whereon the Fronts muſt be laj A 


_— wng, - 4 A TZ+ S! rr 
Now upon ſome ſpare Paper you (hall mahe the halt Polygoh: AngEG AT, . 
may {ce underneath this Figure, as LK M ; Then make choice of the Capital Line, \ 


as before 3 let it be of any convenient length '£ larger than you think your Baſtion 
Yes fromN the Cyhter of the Gorge draw | \ 


a Parallel to K L,congirtued to Q,49N 
ur Baftions, * 


% << the Point of the ſecond Paſtiop*at O : So have you the Pro) rtion df 
N43: whereby you may gaity thoſe 1n the Figure. : 
; Tm ic Baſtion Point at A, you muſi take A B the ſhorteſt fide, 


and lay it from O untgfQ 3 and from Q draw a Line parallel to the Capital-Line 
K Ncontinued, as Q R. Laſtly, drawing a Line from N toO, it ſhall cut Q R inthe 
Point$4 £ois Q Sag bepgth pf the Capital Ling ſaught for, which muſt be laid 
down on the Figure Aunto T; fo T the Center of the Gorge. -Then for the 
Front take KY, and lay it on the Capital Line from Kyto.W 3 fo a Ruler being laid 
from W to O, it ſhall cut the Line QR 4p the Poipt at X3 1o.is QNX the length of 
theFront, to be laid dowp in the Figure from A unto Hand I. Thus ſhall you fi- 
nifh your Baſtion, when you have let fall your Flanks perpendicular on the ends 
of your Curtains, as you ſee. The like Method you are to obſerve'for the other 
Baſtions. | [e-£4 'T 
- And when you have finiſhed your Fort, you muſt obſerye whether your Curtain 
Lines ( that is, from the Centers of the Gaxge-) be. parallel to the outward Sides 
'& B, &c. which if they are not, you muſt corre& thera. 3 and by your Judgmenc,by 
hclp of the Lines of Defence, you may, as you ſee occaſion widen the Necks of the 
Gorges, and alſo the Baſtion Angles, but not above go Degrees::: And fo let the 
Flankers be as near proportional as may be, which commonly the Gorge : Line to the 
Flank bears proportion as-7 to 6. | 

: more could L write of Irregular Fortification : But my purpoſe at this time 
is but to make a (mall Treatiſe, oran Epitome thereof, 
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The ſeventh Figure, of an Irregular Fort, containing 5 Baſtions ; 
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of the Royal. Fort ſometimes ont. Michael's Hill, oz 
the North-Weſt ſide of the City of Briſtol. | 
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To make 4 Scale for Fortification by the 
| Tables. | 
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| length of everytime: But it will be 


k is the” may be pexformed Geometzically by obſerving . I 


| ' theformer InfiryRions; 'Whereby you may gain the 
\C > DUI looner done; . and 
.more ealic, by theſe Tables following, 


| Firſt Table for 12 Sides. 


IEA 


| n— rn 


8 | 9( 10| 11] 1, 


—_— — ——— — ——— ms: 


661] 700| 731] 756) 777] 795| 810] 823 $14 


412] 347| 299] 261) 332] 209, 190] 174| 160 
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j : q 
1000 I000 n0001[1000 Io00[r000 100 100911 090! 
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158, 151] 141] 132 123 I15| 108] io 9g 
133] 127) Iig| 111! 103' g7\ gol 85 go 


Second Table for 8 Sides, 


Numb.of Wt, 4 FF 6 . 7 "q 
omm___ m—_—_ F 


ammm_cel } wn | 


emL.Qutpohs 000 I000 Igvo rogpT600 ff. 
LI . 


66a} 706! 1401766 787" 
412] 336,” 296} 259}-229 
2158] 156; 148] 233] 13 

FIank . | 133 131] 134 116| 10 
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Make youy Kale of a ſufficient length, that may hold 


bath Lincs, the ne for 12 Sides, .and the other for 8. 
Make choice-within the breagyh&f. the Scale,between the 


'% 
» 


Borders, *any ſufficient breadthy, *as C D 3 from whence 
"\draw Parallels to the Sides, anf{Yivide CD into 30 equal 


Karts, and begin your account frqm C with 4.5; So ſhall 
the end at D be 75 deg. 8-1 $2 
Now make choice of the leigth \of the qutes Polygon, 
which here I make three onagy <4 ang divzde a.Line by the. 
Side thereof, equal thereto, in 10a &qual parts, and ſup- 


poſe each part into 103 ſo have yoy rooo-parts, agree- 


able to the Tables. The next- thipg is t6,draw Parallels 
toCE, according to the Polygon half A les, as you 
may ſee in the Tables under chebenteged Fort in Page 3. 
So on the Scale C D you have'for the half. Anglq of a Pen: 
tagon 54 Degrees, whereby-yoa rnay draw the; Pentagon 
parallel F G3 and fo inthe lower Scale of $ Baſtions. In 
the like manner you may do far all the zeſt. *' 

Now tp draw thecroſs Lines for the Semidfameters of 


'the Inner*Polyg6ns, as alſo the Liges for the Fronts, 
Gorges, 


Flanks,you ſhall work thus. Firſt, you muſt 
note, Thatthe Semnidiam.of the Outer Polygon is the Ra- 
dius or whole Line of 1000 cqual parts,and that is drawn 

"'» . ny 4 at 


** 2 


be Avec x IG es Ee my 


_ _gons. The Hexagon, or fix;Sides, is equal to- the Radiuis : Ap 
- or four ſides, it is equal go the Chord of Tres. Sohavin 


at Right Angles at F; But for the Semidiameter of the Inner Polygon, look in 
the Table of 12 Sides in the (cond Column under 4, you have 661. . Take that 
Number off your Scale of equal Parts, and lay it from from E to H: Then in the 
chird Column under 5, you have 700 parts: lay the ſame down from Gto I, and 
make there a prick ox point : Do the like for the Hexagon and Heptagon, as at Iand 
K ; proceeding along with all the reſt, unto the Dodecagon. And laftly, draw a 
Line through all thoſe Points : So have you the Arch Line HM for the Setifdiame- 
tcrs of the Inner Polygon. In thefame manner work for the Front, G 
Flank Lincs. The Scale of 8 $ides.is made by the ſame Method. _--* 

I have alſo inſerted on the lefdide of the Scale a line of Chords, wwhi 
( or Chord of 60 deg. ) is three Iiniches;, and byit-a Line forthe Fi 


oDe 
with the Chord.of 60 Degrees, you Ghall find;- that if y 
unto 5, 1t thalt divide the Circle into 5;equatparts, for: 
Pentagon, which inthe Figure of a Pentagon Berty-Page 3, will-rei I 
and (o to X, Y, Z,and A, Now DA in the fame ſecond Figure you ſhall find to be 
the Semidiameter of the Outer Polygon, which in the ScaleisG F 3 and taking GI 
off the Scale for 12 Baſtions, or G O on the Scale of $ Baſtions, it will give the Se- 
midiameter of che Inner Polygon, as D O in the ſameFigure. - So likewiſe G Pon 
the Scale will be equal to the Front AK in the Pentagon Fort.. The like you may un- 
derſtand tor laying down the Gorge and the Flagk. And for the Cuxrain, asþcfore, 
you mult makeRF x £ the length of the Front AK. 4 Se 
This Scale will. alio be of good uſe in Irregular Fortification.: As for infiance, 
In the Irregi:iar Fort, in Page > you ſhall find the half Baſtion Angle GAF $ebe 
5$ Degrees, which falls on the Scale between the Fentogy On Hexagon, from 
whence you may draw a Baſtion on ſome ſpareplace, and from thence proportio- 
nate the ſame untathe outex fide of the ſaid Figure AB, The rſt I leave to your 
own practice. | 
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Fortification. 


Howto Fortifie a long Curtain with Bulwarks, or a ſtraight 
| Town Wall. 
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'F- 'Er the Curtain' be A B. Firſt take 200 Foot frem the Scale of Fortification, 
-*4_7 accounting 1o for 16e 3 and Jay the ſame from Aunto C, and from Cunto 
- D:-Soſhall AD be the breadth of the Neck of the Gorge : and upon the Point C 
ere a Perpendicular, as C F.' Then take' 420 Foot off your Scale, and lay the 
fame from Dto E, which ſhall be the length of the Curtain. Next you muſt take 
=o Foot,” and lay the 'faine from E, rocut off the Capital Line at F; fo ſhall EF 
'bethe Tengeſt Line of Defence, and CF the Cot Line 3 which Line CF muſt 
"be laid down from CuntoG : and draw GF for the ſhorteſt Line of Defence. 
-Laſily, upon D erc& a'Perpendicalar; which will cut the ſame Line in H 3 ſo have 
you D H for the Flank, and HF the Front. Thus have you finiſhed half the Ba- 
__ from whence you may tranſport all the xcft of the Baſtions, were they ever 
many. 

Note, /That theſe Baftions muſt not exceed 720 Foot, that (o it may not be with- 
out Musket-ſhot. But if you will defend the Front with Cannon, you may make 
the Line of Defence almoſt twice ſo much. The like for the Curtain, which may 
be $00 Foot; and in the middle of the Curtain you may make a Spur, or Point of 
a Baſtion, as at K, which will be neceſſary for Musket-(hot, beſide the Cannon ; of 
which in the Line drawn about the City of Briftol I have (cen many. 


Fortification: 
Theſe five following Pieces are taken ont of Malthus » The Proportions you may find by 
the Scale, and the Rules before ſhewed. 
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